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9259_R4-2007-0028_ATT1[1].pdf
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Water Board Colleagues,
 


Thanks for meeting with Tom Perina  and I on October 30th to clarify reinjection requirements and
 initiate a coordination process between EPA and the Regional Water Board to allow reinjection as
 part of the PVOU Shallow Zone North Interim Remedy.
 
Attached please find our draft ARAR’s Analysis (PVOU Draft ARARS Reinjection_4_12_12.pdf) for
 your review.  Included is an email  attachment relaying these requirements and other
 correspondence to UTC/Carrier and their consultant Tetra Tech on April 12, 2012 ( see Draft ARARS
 for Discharge to Groundwater (Reinjection).   
 
Upon review by the Water Board, EPA will include these ARARs as part of our Explanation of
 Significant Differences or ESD planned for mid-2014 which will in part provide for additional
 discharge options for the PVOU interim remedy (see EPA Letter UTC). 
 
We will proceed with our pilot reinjection test over the next two months per the approved work plan
 (provided in separate email due to size) and conduct additional baseline groundwater sampling to
 better characterize background constituents in the extracted and proposed injection areas.
 
Please feel free to contact me with any questions.
 
Ray
_______________________________________
Raymond Chavira
Environmental Scientist/Remedial Project Manager
EPA Region IX
75 Hawthorne Street, SFD-7-3
San Francisco, CA  94105-3901
(415) 947-4218
(415) 947-3528 fax
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Draft ARARs for Discharge to Groundwater (Reinjection)
Raymond Chavira  to: Bradley.Barquest, Parsons, Scott 04/12/2012 04:02 PM
Cc: Tom.Perina



Brad and Scott,



Please find attached EPA's draft ARARs for discharge to groundwater.  Please review and incorporate 
into a revised FFS and revised Early Action Plan for the SZ North.  



Next week, EPA will provide its original comments on the draft FFS (submitted by UTC in May 2010).  



Please call me if your have any Q's



Ray
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EPA 



TECHNICAL MEMOERANDUM 



ARARs EVALUATION 



April 12, 2002 



 



The United States Environmental Protection Agency, Region 9 (EPA), and its technical consultant, 



CH2M HILL has performed this analysis of applicable or relevant and appropriate requirements (ARARs) 



for reinjection of treated groundwater for the Puente Valley Operable Unit (PVOU) Interim Remedy, San 



Gabriel Valley Superfund site, Los Angeles County, California. 



 



ARARs Background 



Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act 



(CERCLA) requires that remedial actions implemented at CERCLA sites attain any federal or more-



stringent state environmental standards, requirements, criteria, or limitations that are determined to be 



either applicable or relevant and appropriate (―ARARs‖).  



To be applicable, a state or federal requirement must directly and fully address the hazardous substance, 



the action being taken, or other circumstances at a site.  A requirement is applicable if the jurisdictional 



prerequisites of the environmental standard show a direct correspondence when objectively compared 



with the conditions at the site. 



If a requirement is not legally applicable, the requirement is evaluated to determine whether it is relevant 



and appropriate.  Relevant and appropriate requirements are those cleanup standards, standards of control, 



and other substantive environmental protection requirements, criteria, or limitations promulgated under 



federal or state law that, while not applicable, address problems or situations sufficiently similar to the 



circumstances of the response actions and are well suited to the conditions of the site.  The criteria for 



determining relevance and appropriateness are listed in 40 Code of Federal Regulations (CFR) 



300.400(g)(2).  While legally applicable requirements must be attained, compliance with relevant and 



appropriate requirements is based on the discretion of the Remedial Project Manager (RPM), On-



Scene Coordinator (OSC), or state official responsible for planning the response action (EPA, 1998). 



Pursuant to EPA guidance, ARARs are classified into three categories: chemical-specific, location-



specific, and action-specific requirements, defined below: 



1. Chemical-specific ARARs include those laws and requirements that regulate the release to the 



environment of materials possessing certain chemical or physical characteristics or containing 



specified chemical compounds.  These requirements generally set health- or risk-based concentration 



limits or discharge limitations for specific hazardous substances.  If, in a specific situation, a chemical 



is subject to more than one discharge or exposure limit, the more stringent of the requirements should 



generally be applied.  



2. Location-specific ARARs are those requirements that relate to the geographical or physical position 



of the site, rather than the nature of the contaminants or the proposed remedial actions.  These 



requirements may limit the placement of remedial action, and may impose additional constraints on 



the cleanup action.  For example, location-specific ARARs may refer to activities in the vicinity of 



wetlands, endangered species habitat, or areas of historical or cultural significance. 



3. Action-specific ARARs are requirements that apply to specific actions that may be associated with 



remediation.  Action-specific ARARs often define acceptable handling, treatment, and disposal 











 
SAN GABRIEL VALLEY SUPERFUND SITE (AREA 4), PUENTE VALLEY OPERABLE UNIT 



2 
 



procedures for hazardous substances.  These requirements are triggered by the particular remedial 



activities that are selected to accomplish a remedy.  Examples of action-specific ARARs include 



requirements applicable to landfill closure, wastewater discharge, hazardous waste disposal, and 



emissions of air pollutants. 



To-be-considered (TBC) criteria are requirements that may not meet the definition of an ARAR as 



described above but still may be useful in determining whether to take action at a site or to what degree 



action is necessary.  TBC criteria are defined in 40 CFR 300.400(g)(3).  Chemical-specific TBC 



requirements may be applied in the absence of ARARs or when the existing ARARs are not sufficiently 



protective to develop cleanup levels.  TBC documents are nonpromulgated advisories or guidance issued 



by the federal or state government that are not legally binding but may provide useful information or 



recommended procedures for remedial action.  TBC criteria are considered together with ARARs to 



establish the required level of cleanup for protection of human health or the environment.  If EPA decides 



that a TBC criterion is pertinent and includes it in a Record of Decision (ROD), ROD Amendment, or 



Explanation of Significant Differences (ESD), then the TBC must be complied with when the remedical 



action is being performed.   



Remedial Alternative Background 



United Technology Corporation/Carrier Corporation (UTC/Carrier) is responsible for implementing the 



PVOU SZ Interim Remedy.  The goal of the PVOU SZ Interim Remedy is to contain the horizontal and 



vertical extent of the SZ groundwater contamination plume north of Puente Creek exceeding 10 times the 



chemical-specific ARAR (generally 10 times the maximum contaminant levels [10 x MCLs]) .  



Contaminants of concern are volatile organic compounds (VOCs), 1,4-dioxane, perchlorate, and 



hexavalent chromium.  The groundwater contamination in the PVOU is dominated by VOCs and 



1,4-dioxane.  Concentrations of these contaminants in groundwater are as high as 100 times the MCLs in 



PVOU SZ groundwater.  Prior to 2009, UTC/Carrier assumed that the Interim Remedy would consist of 



groundwater extraction, treatment, and discharge to surface water.    



Northrop Grumman (NG) is the lead Potentially Responsible Party (PRP) for the implementation of the 



PVOU Intermediate Zone (IZ) Interim Remedy and the PVOU Shallow Zone Remedy South of Puente 



Creek.  NG completed installation of the IZ Remedy pipelines during the summer of 2009, and had 



planned to construct the IZ groundwater treatment plant during the fall of 2009. In September 2009, the 



Los Angeles County Department of Public Works, Flood Control Division (LA County) and the Los 



Angeles Regional Water Quality Control Board (LARWQCB) objected to discharge of treated 



groundwater to San Jose Creek, because the water is estimated to contain background selenium 



concentrations exceeding the California Toxics Rule (CTR) freshwater criterion of 5 micrograms per liter 



(µg/L) (EPA, 2000). The selenium concentration in the IZ system effluent is anticipated to be 12 µg/L, 



which is below the drinking water standard of 50 µg/L for potable use, but exceeds the 5 µg/L CTR 



freshwater criterion. 



In response to this development, on July 22, 2009, EPA directed UTC/Carrier to prepare a Focused 



Feasibility Study (FFS) to identify and evaluate potential remedial alternatives for the PVOU SZ.  To 



achieve these objectives, UTC/Carrier‘s consultant, GeoTrans (now TetraTech GEO), identified nine 



remedial alternatives, which incorporated the following four discharge options: (1) discharge to surface 



waters, (2) aquifer recharge (i.e., injection), (3) discharge to the sanitary sewer, and (4) discharge to a 



water utility for reuse. The nine remedial alternatives were evaluated against the nine National 



Contingency Plan (NCP) evaluation criteria and one another.  Documentation was provided in the PVOU 



Shallow Zone Focused Feasibility Study (GeoTrans, 2010). 



Alternative 2, injection of treated groundwater, is a realistic and cost effective discharge option.  This 



alternative would avoid the need to pay replenishment fees for groundwater pumped from the San Gabriel 



groundwater basin for the PVOU SZ remedy and is supported by the LARWQCB and Main San Gabriel 



Watermaster.  UTC/Carrier has updated their groundwater model and is performing simulations to 
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evaluate groundwater extraction and reinjection to control the SZ plume.  Another potential alternative for 



the SZ Interim Remedy is discharge to the Los Angeles County Sanitation District (LACSD) sanitary 



sewer.   



In response to increasing VOCs and 1,4-dioxane concentrations in groundwater from PVOU SZ 



monitoring well MW6-18 and IZ monitoring well MW6-10i, and concerns that the PVOU SZ eastern 



plume may be expanding as a result of regional groundwater flow and the absence of groundwater 



containment pumping in the SZ, in July 2011, EPA directed UTC/Carrier to install an additional 



downgradient SZ monitoring well and to evaluate an early action to contain the leading edge of the 



eastern lobe of the SZ plume.   In December 2011, UTC/Carrier installed SZ downgradient monitoring 



well MW6-21 approximately 1,200 feet downgradient from MW6-18 and submitted a Draft Well 



Completion Report on March 7, 2012.  UTC/Carrier also submitted the Remedial Design Work Plan, 



Eastern Plume Early Action, Puente Valley Operable Unit Shallow Zone North of Puente Creek (Tetra 



Tech, 2011), which describes the plans to develop and implement the Eastern Plume Early Action.  The 



planned Early Action or Phase 1 of The SZ Remedy North of Puente Creek is to  pump, treat, and reinject 



the treated groundwater at the leading edge of the SZ Eastern Plume.   



PVOU ARARs Review 
The ARARs for the PVOU were presented originally in the IROD (EPA, 1998).  Later, additional ARARs 



were established by EPA in the ESD following detections of emerging chemicals in groundwater 



underlying the PVOU (EPA, 2005). In 2011, as part of the First Five-Year Review for the PVOU, an 



ARARs Analysis was conducted of the IROD and ESD to determine if regulations promulgated since the 



issuance of the 1998 IROD and 2005 ESD, or regulations that were in place but not considered at the time 



the IROD and ESD were issued, could impact the protectiveness of the interim remedy on human health 



and the environment.   This ARARs review builds on these previous ARARs evaluations and also 



addresses groundwater reinjection. 



 A decision to add groundwater reinjection as a permitted end use for the treated groundwater in the 



interim remedy may result in the need to identify additional ARARs.  The decision to add groundwater 



reinjection also may need to be formalized through the issuance of an ESD.  



Chemical-Specific ARARs  



In the 1998 IROD, chemical-specific ARARs for VOCs were established as MCLs and nonzero 



maximum contaminant level goals (MCLGs) for any treated groundwater used for domestic, municipal, 



industrial, or agricultural purposes and for any groundwater that is discharged to the environment.  



Additionally, the MCLs and MCLGs were ARARs for currently uncontaminated groundwater in the IZ 



downgradient from the B7 wellfield area.  



In 2005, an ESD was issued in response to significant changes to the cleanup project that resulted from 



detection of 1,4-dioxane and perchlorate in groundwater.  EPA established an ARAR for perchlorate and 



selected a TBC requirement for n-nitrosodimethylamine (NDMA) in the ESD.   



In addition, the ESD identified Table F of LARWQCB General Permit No. CAG914001, Order No. R4-



2002-0107, Waste Discharge Requirements for Discharges of Treated Groundwater from Investigation 



and/or Cleanup of Volatile Organic Compound Contaminated Sites to Surface Waters in Coastal 



Watersheds of Los Angeles and Ventura Counties.  This table was selected as an ARAR because it 



generally reflects the substantive requirements or discharge levels that the state would require EPA to 



meet if a permit were necessary.  The ARAR selected for perchlorate (6 µg/L) was higher than the level 



set forth in the 2002 General Permit, and reflects changes made in state public health goals (PHGs) 



subsequent to the issuance of the General Permit in 2002. Note that a California MCL of 6 µg/L was 



issued for perchlorate on October 18, 2007. 
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The attached Table 1 presents the chemical-specific levels at which containment must be achieved for the 



chemicals of concern at PVOU (as set forth in Table 2 (―Chemicals of Concern Requiring Containment‖) 



of the ESD.   



A summary of the chemical-specific ARARs for the PVOU interim remedy, including those relating to 



reinjection, are identified in Table 2 of this Technical Memorandum.  



Location-Specific ARARs  



A summary of the location-specific ARARs is provided in Table 3.  



Action-Specific ARARs  



A summary of the action-specific ARARs is provided in Table 4.   



Note that action-specific ARARs include Basin Plan water quality objectives for total dissolved solids 



(TDS), sulfate, chloride, boron and nitrogen; they also include the state‘s antidegradation policy (State 



Water Resources Control Board [SWRCB] Resolution 68-16). Numeric objectives for TDS and nitrate 



may be exceeded if treated groundwater was discharged to surface water or reinjected into the aquifer.  



However, LARWQCB Resolution 98-016, dated September 14, 1998, determined that with dilution in 



receiving waters, no violation of the state antidegradation policy would be expected, and the selected 



remedy would comply with that ARAR as long as surface water is monitored and the estimated effect on 



receiving waters is correct. As discussed above in the November 16, 2010, letter, the LARWQCB 



indicated that if groundwater is monitored to ensure that background concentrations of nitrogen, TDS, 



chloride, and sulfate are not exceeded in the reinjected water, then the reinjection would meet the 



requirements of RWQCB Order No. R4-2007-0019 and would be allowed under the Basin Plan. 



Groundwater Reinjection ARARs 



The ARARs for the PVOU were presented originally in the IROD (EPA, 1998).  Later, additional ARARs 



were established by EPA in the ESD (EPA, 2005) following detections of emerging chemicals in 



groundwater underlying the PVOU.  Because of groundwater injection may be added as an discharge  



alternatives, an ARARs evaluation specifically addressing groundwater injection is being conducted. 



GeoTrans sent a request to the LARWQCB in September 2010 asking for clarification of the applicable 



ARARs for groundwater reinjection.  The LARWQCB replied in a letter dated November 16, 2010,  titled 



―Request For Consent To Reinject Treated Groundwater, Puente Valley Operable Unit, Shallow Zone 



North of Puente Creek, Los Angeles County, California (SCP No. 1173, Site ID No. 2040212).  The letter 



states that ―The Regional Board consents that reinjection of PVOU SZ treated groundwater as described 



above is an allowable activity under Order No. R4-2007-0019.‖ 



This letter cited two primary ARARs for the reinjection of treated groundwater:   



1. Water Quality Objectives (WQOs) listed in the Basin Plan for the Coastal Watersheds of Los 



Angeles and Ventura Counties (Basin Plan). 



2. RWQCB Order No. R4-2007-0019, Revised General Waste Discharge Requirements for 



Groundwater Remediation at Petroleum Hydrocarbon Fuel, Volatile Organic Compound and/or 



Hexavalent Chromium Impacted Sites (File No. 01-116).  ―The substantive requirements of Order 



No. R4-2007-0019 are proposed applicable or relevant and appropriate requirements.‖   



The letter further stated that ―Regional Board Resolution R07-001 adopts Order No. R4-2007-0019 and 



finds that ‗Many of the shallow perched groundwater zones contain general mineral content (total 



dissolved solids, chloride and sulfate, etc.) which are considered to be naturally occurring and not the 



result of pollution, that Exceed Basin Plan Objectives for these constituents.  The reinjection or 



infiltration of treated groundwater that exhibits general mineral content that is naturally occurring and 



exceeds Basin Plan objectives may be returned to the same groundwater formations from which it is 



withdrawn, with concentrations not exceeding the original background concentrations for the site.‖   
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Basin Plan Water Quality Objectives 



Chemicals unrelated to industrial activities are present in the SZ at concentrations above the WQOs of the 



LARWQCB‘s Basin Plan; these chemicals include nitrogen, TDS, chloride, and sulfate.  In the November 



16, 2010, letter, the LARWQCB indicated that if groundwater is monitored to ensure that background 



concentrations of nitrogen, TDS, chloride, and sulfate are not exceeded in the reinjected water, then the 



reinjection would meet the requirements of RWQCB R4-2007-0019 and would be allowed under the 



Basin Plan.  



Regional Board Order No. R4-2007-0019 



Aquifer recharge via injection wells is an onsite activity.  LARWQCB Order No. R4-2007-0019 (also 



referred to as the General Order) is an ARAR for aquifer recharge via injection wells.  If injection is used, 



then UTC/Carrier would be required to comply with all substantive requirements of this order. 



LARWQCB Order No. R4-2007-0019 states that the permanent discharge is consistent with the 



antidegradation provisions of the SWRCB Resolution No. 68-16 (antidegradation policy).  Order No. R4-



2007-0019 states that the discharger must submit a Report of Waste Discharge (ROWD) and a Remedial 



Action Plan (RAP); however, since this is a CERCLA remedy, the PRPs are responsible for meeting the 



substantive requirements R4-2007-19, but do not actually have to submit these two documents to the 



LARWQCB.  The information necessary to meet R4-2007-19 would be included in the Compliance 



General Monitoring Plan for the SZ and in remedial design documents.  



LARWQCB Order No. R4-2007-0019 states that the discharge of wastes shall not result in the following 



impacts to the receiving groundwater at the compliance point:  



1.  pH of the receiving groundwater beyond the range of 6.5 to 8.5.   



2. Mineral constituents in excess of applicable limits given in Attachment B (Basin Plan WQOs).  



WQOs for the Puente Basin of the San Gabriel Valley include TDS, sulfate, chloride, and boron.    



3. Concentrations of chemical constituents and radionuclides in excess of the MCLs specified in the 



following provisions of Title 22 of the California Code of Regulations, which are incorporated by 



reference into the Basin Plan:  Table 64431-A of Section 64431 (inorganic chemicals), Table 



64431-B of Section 64431 (fluoride), Table 64444-A of Section 64444 (organic chemicals), and 



Table 4 of Section 64443 (radioactivity).  Note that the order states that this incorporation by 



reference ―is prospective, including future changes to the incorporated provisions‖. These tables 



are provided here as Attachments A-1 through A-3. 



4. Concentrations of coliform organisms over any 7-day period greater than 1.1/100 milliliters (ml).  



5. Salts, heavy metals, or organic pollutants at levels that exceed the WQOs for groundwater or 



groundwater that may be in hydraulic connection with surface waters designated for marine 



aquatic life or body contact recreation. 



6. Chemical substances or byproducts in amounts that adversely affect any designated beneficial 



use, outside the application area or treatment zone at the the compliance points.  



7. Residual taste or odor in concentrations that cause nuisance or adversely affect the beneficial 



uses, outside the application area or treatment zone.  .  



8. Nitrogen as nitrate-nitrogen (NO3-N) exceeding 10 milligrams per liter (mg/L), nitrite-nitrogen 



(NO2-N) exceeding 1 mg/L, or nitrate (NO3) exceeding 45 mg/L.   



LARWQCB Order No. R4-2007-0019 also contains monitoring and reporting requirements.  These   



administrative requirements will be incorporated as part of the Compliance General Monitoring Plan . 
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TABLE 1 



Chemicals of Concern Requiring Containment (from ESD, EPA, 2005) 



Compound  
ESD Containment 



Level (µg/L) Source  



 Containment 
Level (µg/L)  



(if applicable) Source (if different) 



1,1-Dichloroethane  5 California MCL  



  1,1-Dichloroethene  6 California MCL  



  1,1,1-Trichloroethane  200 Federal MCL  



 



Also California MCL 



1,1,2-Trichloro-1,2,2-trifluoroethane 1,200 California MCL  



  1,1,2-Trichloroethane  3 Federal MCLG  5 California MCL 



1,1,2,2-Tetrachloroethane  1 California MCL  



  1,2-Dichlorobenzene  600 Federal MCL  



 



Also California MCL 



1,2-Dichloroethane  0.5 California MCL  



  1,2-Dichloroethene (total)  61 California MCL  



  1,2-Dichloropropane  5 Federal MCL  



 



Also California MCL 



1,2,4-Trichlorobenzene  70 Federal MCL  5 California MCL 



1,2,4-Trimethylbenzene  - - 



  
1,3-Dichlorobenzene  600 Federal MCL  - 



No California or 
Federal MCL 



1,3-Dichloropropene  0.5 California MCL  



  1,3,5-Trimethylbenzene  - - 



  1,4-Dichlorobenzene  5 California MCL  



  Benzene  1 California MCL  



  bis(2-Ethylhexyl)phthalate  4 California MCL  



  Bromochloromethane  - - 



  Bromodichloromethane 1  100 Federal MCL  80 California MCL 



Bromoform 1  100 Federal MCL  80 California MCL 



Bromomethane  - - 



  n-Butylbenzene  - - 



  sec-Butylbenzene  - - 



  tert-Butylbenzene  - - 



   Carbon Disulfide   -  -  



   Carbon Tetrachloride   0.5  California MCL   



   Chlorobenzene   70  California MCL   



   Chloroethane   -  -  



   Chloroform 1 100  Federal MCL   80 California MCL 



 cis-1,2-Dichloroethene   6  California MCL   



   cis-1,3-Dichloropropane   -  -  



   Dibromochloromethane 1   100  Federal MCL   80 California MCL 



 Dibromochloropropane   0.2  Federal MCL   



 



Also California MCL 
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 Di-n-butylphthalate   -  -  



  
 Dichlorofluoromethane   - -   



 



No California or 
Federal MCL 



 Ethylbenzene   700  Federal MCL   300 California MCL 



 Isopropyl alcohol   -  -  



   Isopropyl benzene   -  -  



   Methylene Chloride   5  Federal MCL   



 



Also California MCL 



 Naphthalene   -  -  



   Styrene   100  Federal MCL   



 



Also California MCL 



 Tetrachloroethene   5  Federal MCL   



 



Also California MCL 



 Total petroleum hydrocarbons   -  -  



   Total petroleum hydrocarbons-
volatiles  -  -  



   trans-1,2-Dichloroethene   10  California MCL   



   trans-1,3-Dichloropropane   -  -  



   Trichloroethylene   5  Federal MCL   



 



Also California MCL 



 Trichlorofluoromethane   150  California MCL   



   Toluene   150  California MCL   



  Vinyl Chloride 0.5  California MCL   



  m,p-Xylene 2 -  -  



  o-Xylene 2 -  -  



  Xylenes, total 1,750  California MCL   



  



1,4-Dioxane 3 



California Department 
of Health Services 
(DHS) Notification 
Level 1 



California Department 
of Public Health 
(DPH) Notification 
Level 



Perchlorate 



  



6 California MCL   



     Notes: 
1 These chemicals are trihalomethanes (THMs); the MCL listed is for all four THMs: chloroform, bromodichloromethane, 
dibromochloromethane, and bromoform.  
2 Value for total xylenes is 10,000 µg/L; no values are provided for individual isomers. 



- Indicates no MCL has been established or proposed. 
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TABLE 2 



Chemical-Specifica ARARs  



Requirement Citationb,c ARAR 
Determination 



Comments 



FEDERAL 



Safe Drinking Water Act  



National primary drinking water 
standards are health-based standards 
(MCLs) for public water systems.  
Additionally, maximum contaminant 
level goals (MCLGs) are health-based 
goals set at levels where known health 
effects would occur, and  may be more 
stringent than MCLs. 



42 USC 300f-j 



40 CFR Part 141 



Relevant and 
appropriate  



The NCP defines MCLs as relevant and appropriate for groundwater determined to 
be a current or potential source of drinking water, in cases where MCLGs are not 
ARARs.  Groundwater underlying the PVOU is designated by the RWQCB as 
having domestic drinking water beneficial uses, so these ARARs apply. California 
adopts many of the federal MCLS as part of the state MCLs. 



If treated groundwater is to be delivered to a public water supply system, all legal 
requirements for drinking water in existence at the time the water is served will 
have to be met, since service of water to the public is considered by EPA to be an 
offsite activity. 



 



STATE  



California Drinking Water Standards 



State MCLs for sources of public 
drinking water may be more stringent 
than federal MCLs and may exist for 
some chemicals for which there are no 
federal MCLs. 



California H&S Code 
116274 et seq. 



22 CCR 64431 and 64444 



Relevant and 
appropriate 



State MCLs apply to remedial actions in the PVOU in the same manner as federal 
MCLs. 



Discharge Requirements for Discharges of Treated Groundwater from Investigation and/or Cleanup of Volatile Organic Compound Contaminated Sites to Surface 
Waters in Coastal Watersheds of Los Angeles and Ventura Counties 



Regulates discharges to surface water 
of groundwater that is treated for 
removal of VOCs at eligible sites in 
Los Angeles and Ventura Counties.  



LARWQCB Order 
No. R4-2007-0022   



Applicable According to CERCLA, onsite activities do not need to actually obtain applicable 
permits, but must meet their substantive requirements.  Offsite activities, including 
delivery of water to a public drinking water system or wastewater treatment plant, 
would need to meet both substantive and administrative requirements. 



Waste Discharge Requirements for Groundwater Remediation at Petroleum Hydrocarbon Fuel, Volatile Organic Compound, and/or Hexavalent Chromium Impacted 
Sites 



Regulates discharges of groundwater 
that is treated for removal of petroleum 
hydrocarbons, VOCs, and/or 
hexavalent chromium and is reinjected. 
Allowed additives are specified. A 
plan that addresses how the remedy 



LARWQCB Order  
No. R4-2007-0019 



Applicable According to CERCLA, onsite activities do not need to actually obtain applicable 
permits, but must meet their substantive requirements.  Offsite activities, including 
delivery of water to a wastewater treatment plant, would need to meet both 
substantive and administrative requirements. 
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TABLE 2 



Chemical-Specifica ARARs  



Requirement Citationb,c ARAR 
Determination 



Comments 



will be conducted must be prepared. 
Injection of wastes shall not cause 
exceedences of MCLs downgradient. 



California Notification Levels 



California Department of Public 
Health (C) Notification Level for 
1,4-dioxane 



Required by California 
H&S Code 116455 



To be considered Sets 1 µg/L notification level for 1,4-dioxane (May 2011) 



NLs are health-based advisory levels established by DPH for contaminants that 
lack primary MCLs. NLs are advisory levels and not enforceable standards. An 
NL is the level of a contaminant in drinking water that, if not exceeded, is 
considered to not pose a significant health risk to people ingesting that water on a 
daily basis. For 1,4-dioxane, a chemical considered a probable carcinogen and a 
chemical of concern at the site, the NL is generally a level considered to pose ―de 
minimis‖ risk (that is, a theoretical lifetime increase in risk of up to one excess 
case of cancer in a population of 1,000,000 people—the 10E-6 risk level). 



Notification levels can be found at 
http://www.cdph.ca.gov/certlic/drinkingwater/Pages/NotificationLevels.aspx 



Notes: 
a Many action-specific ARARs contain chemical-specific limitations and are addressed in the action-specific ARAR table. 



b Only the substantive provisions of the requirements cited in this table are ARARs. 



c Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and 
policies does not indicate that the entire statutes or policies are ARARs; specific ARARs are addressed in the table below each general heading; only pertinent 
substantive requirements of the specific citations are considered ARARs. 



Acronyms/Abbreviations: 
ARAR – applicable or relevant and appropriate requirement 
CCR – California Code of Regulations  
CDPH –California Department of Public Health  
CFR – Code of Federal Regulations 
H&S  – Health and Safety 
PHG – public health goal 
OEHHA – Office of Environmental Health Hazard Assessment 
USC – United States Code 



 





http://www.cdph.ca.gov/certlic/drinkingwater/Pages/NotificationLevels.aspx
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TABLE 3 



Location-Specific ARARs  



Action/Requirement Citationa,b ARAR 
Determination 



Comments 



FEDERAL 



Endangered Species Act  and Implementing Regulations 



The Endangered Species Act protects 
proposed or listed threatened or 
endangered species and their habitat.  
If a remedial action might adversely 
affected a proposed or listed species, 
EPA will consult with the U.S. Fish 
and Wildlife Service (USFWS) to 
ensure regulatory requirements are 
followed and adverse effects are 
avoided or mitigated. 



15 USC 1531-1544 



40 CFR 6.302(h), 50 CFR 
Parts 17, 222 and 402 



 



Applicable Applicable to any remedial actions that impact a proposed or listed threatened or 
endangered species or destroy or adversely modify the critical habitat of a listed 
species.  



No threatened or endangered species are known or suspected to occur in locations 
where remedial actions could take place. 



Migratory Bird Treaty Act   



The taking of any migratory or native 
birds is prohibited. Construction should 
avoid the nesting season.   



16 USC 703 



California Department of 
Fish and Game Code 3513 



Applicable Remediation activities that might affect migratory birds will require informal 
consultation with USFWS. Remedial alternatives shall consider effects on 
migratory birds. 



Archaeological and Historic Preservation Act and Implementing Regulations 



Establishes requirements for the 
evaluation and preservation of 
historical and archaeological data that 
could be destroyed through alteration 
of terrain as a result of a federal 
construction project or a federally 
licensed activity or program. 



16 USC 470 et seq. 



40 CFR 6.301(c) 



Applicable Applicable if the interim remedy would affect the Workman and Temple Family 
Homestead Museum, located at 15415 Don Julian Road. 



Historic Sites, Buildings, and Antiquities Act and Implementing Regulations 



Requires federal agencies to consider 
the existence and location of landmarks 
on the National Registry of Natural 
Landmarks to avoid undesirable effects 
on them. 



16 USC 461-469 



36 CFR 60.4 



Applicable Applicable if the interim remedy would affect any landmark or facility regulated 
under this Act. 
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TABLE 3 



Location-Specific ARARs  



Action/Requirement Citationa,b ARAR 
Determination 



Comments 



STATE 



Hazardous Waste Location Standards   



Establishes location standards for 
Hazardous Waste Treatment, Storage 
and Disposal Facilities (TSDFs).  The 
standard prohibits the placement of 
TSDFs within 200 feet of a fault 
displaced during the Holocene epoch, 
and requires that TSDFs located within 
a 100-year floodplain be capable of 
withstanding a 100-year flood. 



Flammable wastes must be stored or 
accumulated more than 50 feet from 
the property boundary. 



22 CCR 66264.18(a) and 
(b), and 22 CCR 
66264.176 



Applicable Applicable to the construction of any new groundwater extraction and treatment 
facilities used as part of the remedial action. 



California Fish and Game Code 



Applicable sections prohibit the 
discharge of harmful quantities of 
hazardous materials into places that 
may have an adverse effect on fish, 
wildlife, or plant life.  



California Fish and Game 
Code §§ 2080; 5650(a), (b) 
and (f); 12015 and 12016 



Applicable Applicable if the remedial action will result in discharge of treated groundwater to 
surface waters. 



Notes: 
a Only the substantive provisions of the requirements cited in this table are ARARs. 



b Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and 
policies does not indicate that the entire statutes or policies are ARARs; specific ARARs are addressed in the table below each general heading; only pertinent 
substantive requirements of the specific citations are considered ARARs. 



Acronyms/Abbreviations: 
ARAR – applicable or relevant and appropriate requirement 
CCR – California Code of Regulations 
CFR – Code of Federal Regulations 
FR – Federal Register 
§ – section 
USC – United States Code 
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TABLE 4 



Action-Specific ARARsa  



Action/Requirement Citationb,c ARAR 
Determination 



Comments 



Local Air Quality Management 



The California Air Resources Board 
implements the federal and state Clean 
Air Act and the requirements of the 
California Health & Safety Code 
through local air quality management 
districts.  



The local agency for air pollution 
control, South Coast Air Quality 
Management District (SCAQMD), has 
adopted rules for air stripper emissions 
and construction activities. 



SCAQMD Regulation 
XIII, comprising Rules 
1301 through 1313 



SCAQMD Rule 1401 



SCAQMD Rules 401, 402, 
and 403 



 



 



Applicable Rule 1303 requires use of best available control technology for all new sources of 
air pollution, and to meet appropriate offset requirements where emissions are in 
excess of one (1) pound per day. 



Rule 1401 requires best available control technology for toxics be used for new 
stationary operating equipment. 



Rule 401 limits visible emissions from a point source.  Rule 402 prohibits 
discharge of material that is odorous or causes injury, nuisance, or annoyance to 
the public.  Rule 403 limits downwind particulate concentrations.  



Federal Clean Water Act (CWA) and Porter-Cologne Water Quality Act 



The California Porter-Cologne Water Quality Act implements the federal Clean Water Act and additional standards and requirements for surface water and groundwater of the 
state. 



LARWQCB Water Quality Control 
Plan (Basin Plan) 



In compliance with the CWA, and 
Porter-Cologne Water Quality Control 
Act, the Basin Plan sets water quality 
standards, consisting of beneficial uses, 
numeric and narrative water quality 
standards, and an antidegradation 
policy (Resolution 68-16), for all 
surface water and groundwater in the 
region.   



 Applicable Specific portions of the Basin Plan are applicable to any treated groundwater discharges 
to surface water, land, or groundwater.  Because Puente Creek, San Jose Creek, and the 
San Gabriel River have municipal and domestic water supply beneficial uses, MCLs are 
applicable.  Numeric WQOs for TDS, sulfate, chloride, boron, and nitrogen in surface 
waters are applicable for discharges to surface water.  WQOs for groundwater in the 
Puente and Main San Gabriel Basins are applicable for discharges that would impact 
groundwater. 



The November 16, 2010, letter from the LARWQCB stated that the proposed 
reinjection is an allowable activity if it meets the substantive requirements of Order 
No. R4-2007-0019. 
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TABLE 4 



Action-Specific ARARsa  



Action/Requirement Citationb,c ARAR 
Determination 



Comments 



California’s Antidegradation Policy  



Requires that water quality in waters 
with existing high-quality water be 
maintained until it has been 
demonstrated to the state that the 
change will be consistent with the 
maximum benefit to the people of the 
state and will not unreasonably affect 
present and anticipated beneficial uses 
of such water and will not result in 
water quality less than that prescribed 
in policies. 



SWRCB Resolution 68-16 



 



Applicable  Applicable to discharges of treated groundwater, including groundwater reinjection. 



The LARWQCB required an evaluation of TDS and nitrate in surface water discharges 
of treated groundwater.  Remedial action discharges would not significantly affect 
receiving water quality according to the report, and the RWQCB determined that the 
antidegradation policy would not be violated as long as monitoring over time indicates 
that estimated impacts are correct.  



 



    



Pretreatment Requirements for 
Discharge to POTW 



Treated groundwater discharged to a 
sanitary sewer must comply with any 
requirements set forth by the current 
POTW owner, Los Angeles County 
Sanitation District (LACSD). 



LACSD Wastewater 
Ordinance 



Applicable If groundwater is discharged to a POTW, all pretreatment discharge requirements 
for the POTW will need to be met, since discharge offsite is an offsite activity. 



Stormwater Management 



Nonpoint sources must be addressed 
using best management practices 
(BMPs) to control contaminants in 
stormwater runoff from construction 
activities. The SWRCB has established 
requirements for general construction 
activities, including clearing, grading, 
excavation reconstruction, and dredge 
and fill activities. Regulates pollutants 
in stormwater discharge from 
hazardous waste treatment plants, 
landfills, land application sites, and 
spent dumps. 



40 CFR 122.26 Applicable If overall remedial construction disturbs 1 acre or more of soil, compliance with 
substantive aspects of the General Permit for Stormwater Discharges Associated 
with Construction or Land Disturbance Activity (Order No. 2009-0009-DWQ, 
NPDES No. CAS000002) is required. 



Well Installation  



California Department of Water 
Resources (CDWR) Bulletin 74-81 



California Well Standards 



CDWR Bulletin 74-81  



To be considered Substantive provisions of the California well standards will be considered when 
designing and installing groundwater extraction and injection wells.    
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TABLE 4 



Action-Specific ARARsa  



Action/Requirement Citationb,c ARAR 
Determination 



Comments 



(domestic water well standards) and 
supplemental Bulletin 74-90 provide 
minimum specifications for monitoring 
wells, extractions wells, injection 
wells, exploratory borings, and 
cathodic protection wells. Design and 
construction specifications are 
provided for construction and 
destruction of wells and borings. 



CDWR Bulletin 74-90 



 



    



California Hazardous Waste Management Program.  In lieu of the federal RCRA program, the state is authorized to enforce its Hazardous Waste Control Act and 
implementing regulations subject to EPA authority (CCR Title 22, Division 4.5).  California is responsible for permitting treatment, storage, and disposal facilities. 



Hazardous Waste Determination 



A waste generator must determine if 
the waste is classified as a hazardous 
waste in accordance with the 
substantive criteria and methodology 
provided in these requirements. Some 
of the site waste may meet the 
characteristics of hazardous waste.   



22 CCR 66260.200 
(Classification of a Waste 
as Hazardous or 
Nonhazardous) 



22 CCR Div. 4.5, Chap. 11 
(§66261.1 et seq.) 
(Identification and Listing 
of Hazardous Waste) 



 



Applicable Any waste generated during construction of the Interim Remedy and operation of 
the groundwater treatment plant will be evaluated, characterized, and managed in 
accordance with substantive provisions of these requirements. If the waste is sent 
offsite for disposal, all applicable portions will apply. 



Hazardous Waste Generator 
Requirements 



Generators of hazardous waste must 
determine if their waste is hazardous, 
and must manage hazardous wastes in 
a certain manner.  



Standards Applicable to 
Generators of Hazardous 
Waste, 22 CCR Div. 4.5, 
Chap. 12 



22 CCR §66262.10  



22 CCR §66262.11 



22 CCR 66262.34(a)(1)(A) 



Applicable Waste stored onsite will be placed in containers or tanks that are in compliance 
with California Hazardous Waste Regulations. 



The substantive requirements of 22 CCR 66262.11 will be applicable to 
management of waste materials generated by the groundwater treatment plant and 
to any waste generated while installing new wells. 



Wastes generated during construction of the Interim Remedy and operation of the 
groundwater treatment plant will be managed in accordance with the requirements 
of 22 CCR Div. 4.5, Chap. 12.  Storage of hazardous waste accumulated onsite 
must be in compliance with substantive requirements prior to offsite disposal.   



An EPA Region 9-approved CERCLA disposal facility must be used to dispose of 
CERCLA waste, if waste is sent offsite (40 CFR 300.445). 



Hazardous Waste Accumulation 



Facility must be designed and operated 



Requirements for 
Hazardous Waste 



Applicable The groundwater treatment plant will be designed and operated in a manner that 
minimizes the potential for fire, explosion, or unauthorized release of hazardous 
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TABLE 4 



Action-Specific ARARsa  



Action/Requirement Citationb,c ARAR 
Determination 



Comments 



to minimize potential fire, explosion, 
or unauthorized release of hazardous 
waste. 



Regulates use and management of 
containers, compatibility of wastes 
with containers, and special 
requirements for certain wastes.  
Maintain hazardous waste in 
containers. These requirements may 
apply for the storage of soil cuttings, 
contaminated groundwater, and 
sediments trapped by the bag filter 
during startup operation. 



Accumulation 



Preparedness and 
Prevention 22 CCR Div. 
4.5, Chap. 15, Art. 3 
(§66265.30 et seq.) 



Use and Management of 
Containers; Tank Systems; 
22 CCR Div. 4.5, Chap. 
15, Art. 9, 10 (§66265.170 
et seq.; §66265.190 et seq.) 



waste. 



Hazardous waste generated during construction of the Interim Remedy and 
operation of the groundwater treatment plant will be managed in accordance with 
22 CCR Div. 4.5, Chap. 15, Art. 9, including accumulation in appropriate 
Department of Transportation (DOT) -specification containers that are in good 
condition and kept closed except when adding or removing waste, and inspected 
on a weekly basis.   



Hazardous Waste Generator 
Transportation Requirements 



The preamble to the NCP states that 
when noncontiguous facilities are 
treated as one site, the movement of 
hazardous waste from one facility to 
another is subject to RCRA manifest. 



55 FR 8691 



 



Applicable Applicable in the event the remedial action involves multiple water treatment units 
at different locations and requires the movement of hazardous wastes between 
those locations. 



Land Disposal Restrictions 



Restricts disposal of hazardous wastes 
at certain concentrations 



22 CCR 66268 Applicable Land disposal requirements may apply to the disposal of wastes generated during 
the treatment of groundwater, if the wastes are determined to be hazardous wastes. 
Wastes will be characterized before shipment offsite to determine whether land 
disposal restriction treatment standards apply and, if so, whether the waste meets 
the treatment standards. 



Hazardous Waste TSD Facility 
Requirements 



22 CCR 66264.14 
(Security Requirements 



22 CCR 66264.25 
(Seismic and Precipitation 
Standards) 



22 CCR 264.94 
(Groundwater Protection 
Standards) 



22 CCR 66264.111-115 
(Closure of Treatment 
Units) 



22 CCR 66264.170-178 
(Use and Management of 



Relevant and 
appropriate 



Since the contaminated groundwater is sufficiently similar to RCRA hazardous 
wastes, Title 22 TSDF requirements are relevant and appropriate for the design, 
construction, operation, and closure of any groundwater treatment system. 



Note: All citations cited in 1998 IROD 
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TABLE 4 



Action-Specific ARARsa  



Action/Requirement Citationb,c ARAR 
Determination 



Comments 



Containers) 



22 CCR 264.600-603 
(Standards for 
Miscellaneous Treatment 
Units) 



 



Notes: 



a Many action-specific ARARs contain chemical-specific limitations and are addressed in this action-specific ARAR table. 



b Only the substantive provisions of the requirements cited in this table are ARARs. 



c Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and 
policies does not indicate that the entire statutes or policies are ARARs; specific ARARs are addressed in the table below each general heading; only pertinent 
substantive requirements of the specific citations are considered ARARs. 



Acronyms/Abbreviations: 
ARAR – applicable or relevant and appropriate requirement 
CCR – California Code of Regulations 
FR – Federal Register 
RCRA – Resource Conservation and Recovery Act 
§ – section 
SCAQMD – South Coast Air Quality Management District 
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Attachment A-1 
Table 64431-A: Inorganic Chemicals, 



CCR Title 22, Section 64431 
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Attachment A-2 
Table 4 – Radioactivity,  



CCR Title 22, Section 64443 
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Attachment A-3 
Table 644444 A – Organic/Regulated 



Chemicals, CCR Title 22, Section 64444 



 



 













 
 
  



    



Attachment A-1  
 
 



Table 64431-A: Inorganic Chemicals 
Constituent Maximum Contamination Levels (mg/L) 
Aluminum 1 
Antimony 0.006 



Arsenic 0.05 
Barium 1 



Beryllium 0.004 
Cadmium 0.005 
Chromium 0.05 
Cyanide 0.2 
Fluoride 2 
Mercury 0.002 
Nickel 0.1 



Selenium 0.05 
Thallium 0.002 



California Code of Regulation (CCR) Title 22, Section 64431 
Nitrate, Nitrate plus nitrite have been removed from this Table. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











 
 
  



    



Attachment A-2 
 
 



Table 4 – Radioactivity 
 



Constituent 
Maximum 



Contamination 
Levels (pCi/L) 



Combined Radium-226 and Radium-228 5 
Gross Alpha Particle Activity (Including Radium-
226 but Excluding Radon and Uranium) 



15 



Tritium 20000 
Strontium-90 8 
Gross Beta Particle Activity 50 
Uranium 20 



California Code of Regulation (CCR) Title 22, Section 64443 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











 
 
  



    



Attachment A-3 
 
 



Table 64444-A – Organic/Regulated Chemicals 
 



Constituent 
Maximum 



Contamination 
Levels (mg/L) 



Volatile Organic Chemicals  
Benzene 0.001 
Carbon Tetrachloride (CTC) 0.0005 
1,2-Dichlorobenzene 0.6 
1,4-Dichlorobenzene 0.005 
1,1-Dichloroethane 0.005 
1,2-Dichloroethane (1,2-DCA) 0.0005 
1,1-Dichloroethene (1,1-DCE) 0.006 
Cis-1,2-Dichloroethylene 0.006 
Trans-1,2-Dichloroethylene 0.01 
Dichloromethane 0.005 
1,2-Dichloropropane 0.005 
1,3-Dichloropropene 0.0005 
Ethylbenzene 0.7 
Methyl-tert-butyl-ether 0.013 
Monochlorobenzene 0.07 
Styrene 0.1 
1,1,2,2-Tetrachloroethane 0.001 
Tetrachloroethylene (PCE) 0.005 
Toluene 0.15 
1,2,4-Trichlorobenzene 0.07 
1,1,1-Trichloroethane 0.2 
1,1,2-Trichloroethane 0.005 
Trichloroethylene (TCE) 0.005 
Trichlorofluoromethane 0.15 
1,1,2-Trichloro-1,2,2-Trifluoroethane 1.2 
Vinyl Chloride 0.0005 
Xylenes (m,p) 1.75 
Non-Volatile synthetic Organic Chemicals  
Alachlor 0.002 
Atrazine 0.003 
Bentazon 0.018 
Benzo(a)pyrene 0.0002 
Carbofuran 0.018 
Chloradane 0.0001 
2,4-D 0.07 
Dalapon 0.2 
1,2-Dibromo-3-chloropropane 0.0002 



(Continues to the Next Page) 
 
 











 
 
  



    



(Continued from the Previous Page) 
Table 64444-A – Organic/Regulated Chemicals 



 
Constituent 



Maximum 
Contamination 
Levels (mg/L) 



Non-Volatile synthetic Organic Chemicals  
Di(2-ethylhexyl)adipate 0.4 
Di(2- ethylhexyl)phthalate 0.004 
Dinoseb 0.007 
Diquat 0.02 
Endothall 0.1 
Endrin 0.002 
Ethylene Dibromide (EDB) 0.00005 
Glyphosate 0.7 
Heptachlor 0.00001 
Heptachlor Epoxie 0.00001 
Hexachlorobenzene 0.001 
Hexachlorocyclopentadiene 0.05 
Lindane 0.0002 
Methoxychlor 0.04 
Molinate 0.02 
Oxamyl 0.2 
Pentachlorophenol 0.001 
Picloram 0.5 
Polychlorinated Biphenyls 0.0005 
Simazine 0.004 
Thiobencarb 0.07 
Toxaphene 0.003 
2,3,7,8-TCDD (Dioxin) 3×10-8 
2,4,5-TP (Silvex) 0.05 



California Code of Regulation (CCR) Title 22, Section 64444 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















Comparison of MCLs and PHGs for Regulated 



Contaminants in Drinking Water



Last Update:  July 27, 2011



This page compares maximum contaminant levels (MCLs) and public health goals (PHGs).  



MCLs



MCLs are adopted as regulations by CDPH.  They are health protective drinking water standards to be met by 
public water systems.  MCLs take into account not only chemicals' health risks but also factors such as their 
detectability and treatability, as well as costs of treatment.  Health & Safety Code §116365(a) requires CDPH to 
establish a contaminant's MCL at a level as close to its PHG as is technically and economically feasible, placing 
primary emphasis on the protection of public health (see the MCL process).  



Along with the MCL, a regulated chemical also has a detection limit for purposes of reporting (DLR), the level at 
which CDPH is confident about quantification being reported.



PHGs



PHGs are established by Cal/EPA's Office of Environmental Health Hazard Assessment (OEHHA).  They are 
concentrations of drinking water contaminants that pose no significant health risk if consumed for a lifetime, based 
on current risk assessment principles, practices, and methods.  OEHHA establishes PHGs pursuant to Health & 
Safety Code §116365(c) for contaminants with MCLs, and for those for which CDPH will be adopting MCLs.



Public water systems use PHGs to provide information about drinking water contaminants in their annual 
Consumer Confidence Reports.  Certain public water systems must provide a report to their customers about 
health risks from a contaminant that exceeds its PHG and about the cost of treatment to meet the PHG, and hold 
a public hearing on the report.



Review of MCLs in Response to PHGs



Once OEHHA establishes or revises a PHG for a contaminant with an MCL, CDPH determines whether the MCL 
should be considered for possible revision.  For a chemicals so designated, CDPH subsequently conducts an in-
depth risk management analysis to determine whether or not to propose a revision.  For more information, see 
MCL review status.



More about MCLs and PHGs



MCLs, DLRs, and PHGs - July 27, 2011 (Excel, New 



Window)



MCL Review Status



Information from OEHHA



OEHHA's PHG Technical Support Documents



OEHHA's Web Site



Information from CDPH



Information for Drinking Water Systems



Drinking Water Program



Division of Drinking Water and Environmental 



Management



Drinking Water Law Book



Regulations and Statutes for Drinking Water
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This table includes: 



CDPH's maximum contaminant levels (MCLs) 



CDPH's detection limits for purposes of reporting (DLRs)



MCL DLR PHG
Date of 



PHG



Aluminum 1 0.05 0.6 2001



Antimony 0.006 0.006 0.02 1997



Antimony -- -- 0.0007 2009 draft



Arsenic 0.010 0.002 0.000004 2004



Asbestos (MFL = million fibers per liter; for 



fibers >10 microns long)
7 MFL 0.2 MFL 7 MFL 2003



Barium 1 0.1 2 2003



Beryllium 0.004 0.001 0.001 2003



Cadmium 0.005 0.001 0.00004 2006



Chromium, Total - OEHHA withdrew the  



0.0025-mg/L PHG
0.05 0.01



withdrawn 



Nov. 2001
1999



Chromium, Hexavalent (Chromium-6) - MCL 



to be established - currently regulated under 



the total chromium MCL



-- 0.001 0.00002 2011



Cyanide 0.15 0.1 0.15 1997



Fluoride 2 0.1 1 1997



Mercury (inorganic) 0.002 0.001 0.0012
1999 



(rev2005)*



Nickel 0.1 0.01 0.012 2001



Nitrate (as NO3) 45 2 45 1997



Nitrite (as N) 1 as N 0.4 1 as N 1997



Nitrate + Nitrite 10 as N -- 10 as N 1997



Perchlorate 0.006 0.004 0.006 2004



Perchlorate -- -- 0.001 2011 draft



Selenium 0.05 0.005 0.03 2010



Thallium 0.002 0.001 0.0001
1999 



(rev2004)



Copper 1.3 0.05 0.3 2008



Lead 0.015 0.005 0.0002 2009



Copper and Lead, 22 CCR §64672.3



Values referred to as MCLs for lead and copper are not actually MCLs; instead, they are 



called "Action Levels" under the lead and copper rule



MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants



Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 



at the bottom of this table.



Chemicals with MCLs in 22 CCR §64431 —Inorganic Chemicals



Last Update:  July 27, 2011



(Units are in milligrams per liter (mg/L), unless otherwise noted.)



Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 



(OEHHA)











Gross alpha particle activity - OEHHA 



concluded in 2003 that a PHG was not 



practical 



15 3 none n/a



Gross beta particle activity  - OEHHA 



concluded in 2003 that a PHG was not 



practical



4 mrem/yr 4 none n/a



Radium-226 -- 1 0.05 2006



Radium-228 -- 1 0.019 2006



Radium-226 + Radium-228 5 -- -- --



Strontium-90 8 2 0.35 2006



Tritium 20,000 1,000 400 2006



Uranium 20 1 0.43 2001



Benzene 0.001 0.0005 0.00015 2001



Carbon tetrachloride 0.0005 0.0005 0.0001 2000



1,2-Dichlorobenzene 0.6 0.0005 0.6
1997 



(rev2009)



1,4-Dichlorobenzene (p-DCB) 0.005 0.0005 0.006 1997



1,1-Dichloroethane (1,1-DCA) 0.005 0.0005 0.003 2003



1,2-Dichloroethane (1,2-DCA) 0.0005 0.0005 0.0004
1999 



(rev2005)



1,1-Dichloroethylene (1,1-DCE) 0.006 0.0005 0.01 1999



cis-1,2-Dichloroethylene 0.006 0.0005 0.1 2006



trans-1,2-Dichloroethylene 0.01 0.0005 0.06 2006



Dichloromethane (Methylene chloride) 0.005 0.0005 0.004 2000



1,2-Dichloropropane 0.005 0.0005 0.0005 1999



1,3-Dichloropropene 0.0005 0.0005 0.0002
1999 



(rev2006)



Ethylbenzene 0.3 0.0005 0.3 1997



Methyl tertiary butyl ether (MTBE) 0.013 0.003 0.013 1999



Monochlorobenzene 0.07 0.0005 0.2 2003



Styrene 0.1 0.0005 0.0005 2010



1,1,2,2-Tetrachloroethane 0.001 0.0005 0.0001 2003



Tetrachloroethylene (PCE) 0.005 0.0005 0.00006 2001



Toluene 0.15 0.0005 0.15 1999



1,2,4-Trichlorobenzene  0.005 0.0005 0.005 1999



1,1,1-Trichloroethane (1,1,1-TCA) 0.2 0.0005 1 2006



1,1,2-Trichloroethane (1,1,2-TCA) 0.005 0.0005 0.0003 2006



Trichloroethylene (TCE) 0.005 0.0005 0.0017 2009



Trichlorofluoromethane (Freon 11) 0.15 0.005 0.7 1997



1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 



113)
1.2 0.01 4



1997 



(rev2011)



Vinyl chloride 0.0005 0.0005 0.00005 2000



Xylenes 1.75 0.0005 1.8 1997



Radionuclides with MCLs in 22 CCR §64441 and §64443 —Radioactivity



[units are picocuries per liter (pCi/L), unless otherwise stated; n/a = not applicable]



Chemicals with MCLs in 22 CCR §64444 —Organic Chemicals



(a) Volatile Organic Chemicals (VOCs)











Alachlor 0.002 0.001 0.004 1997



Atrazine 0.001 0.0005 0.00015 1999



Bentazon 0.018 0.002 0.2
1999 



(rev2009)



Benzo(a)pyrene 0.0002 0.0001 0.000007 2010



Carbofuran 0.018 0.005 0.0017 2000



Chlordane 0.0001 0.0001 0.00003
1997 



(rev2006)



Dalapon 0.2 0.01 0.79
1997 



(rev2009)



1,2-Dibromo-3-chloropropane (DBCP) 0.0002 0.00001 0.0000017 1999



2,4-Dichlorophenoxyacetic acid (2,4-D) 0.07 0.01 0.02 2009



Di(2-ethylhexyl)adipate 0.4 0.005 0.2 2003



Di(2-ethylhexyl)phthalate (DEHP) 0.004 0.003 0.012 1997



Dinoseb 0.007 0.002 0.014
1997 



(rev2010)



Diquat 0.02 0.004 0.015 2000



Endrin 0.002 0.0001 0.0018
1999 



(rev2008)



Endothal 0.1 0.045 0.58 1997



Ethylene dibromide (EDB) 0.00005 0.00002 0.00001 2003



Glyphosate 0.7 0.025 0.9 2007



Heptachlor 0.00001 0.00001 0.000008 1999



Heptachlor epoxide 0.00001 0.00001 0.000006 1999



Hexachlorobenzene 0.001 0.0005 0.00003 2003



Hexachlorocyclopentadiene 0.05 0.001 0.05 1999



Lindane 0.0002 0.0002 0.000032
1999 



(rev2005)



Methoxychlor 0.03 0.01 0.00009 2010



Molinate 0.02 0.002 0.001 2008



Oxamyl 0.05 0.02 0.026 2009



Pentachlorophenol 0.001 0.0002 0.0003 2009



Picloram 0.5 0.001 0.5 1997



Polychlorinated biphenyls (PCBs) 0.0005 0.0005 0.00009 2007



Simazine 0.004 0.001 0.004 2001



2,4,5-TP (Silvex) 0.05 0.001 0.025 2003



2,3,7,8-TCDD (dioxin) 3x10
-8



5x10
-9



5x10
-11 2010



Thiobencarb 0.07 0.001 0.07 2000



Toxaphene 0.003 0.001 0.00003 2003



Total Trihalomethanes 0.080 -- 0.0008 2010 draft
     Bromodichloromethane -- 0.0005 -- --
     Bromoform -- 0.0005 -- --
     Chloroform -- 0.0005 -- --
     Dibromochloromethane -- 0.0005 -- --
Haloacetic Acids (five) (HAA5) 0.060 -- -- --
     Monochloroacetic Acid -- 0.002 -- --
     Dichloroacetic Adic -- 0.001 -- --
     Trichloroacetic Acid -- 0.001 -- --



Chemicals with MCLs in 22 CCR §64533 —Disinfection Byproducts



(b) Non-Volatile Synthetic Organic Chemicals (SOCs)











     Monobromoacetic Acid -- 0.001 -- --
     Dibromoacetic Acid -- 0.001 -- --
Bromate 0.010 0.005 0.0001 2009



Chlorite 1.0 0.02 0.05 2009



N-Nitrosodimethylamine (NDMA) -- -- 0.000003 2006



1,2,3-Trichloropropane -- -- 0.0000007 2009



*OEHHA's review of this chemical during the year indicated (rev20XX) resulted in no change 



in the PHG.



Chemicals with PHGs established in response to CDPH requests.  These are not 



currently regulated drinking water contaminants.



























 



                1                    December 27, 2004  
              Revised January 5, 2005  
              Revised February 1, 2005 
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 STATE OF CALIFORNIA 
 CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
 LOS ANGELES REGION 
 
 ORDER NO. R4-2007-0019 
 REVISED GENERAL WASTE DISCHARGE REQUIREMENTS 
 FOR 
GROUNDWATER REMEDIATION AT PETROLEUM HYDROCARBON FUEL, VOLATILE 



ORGANIC COMPOUND AND/OR HEXAVALENT CHROMIUM IMPACTED SITES 
 (FILE NO. 01-116) 
 
The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) finds: 
 
1. Pursuant to Division 7 of the California Water Code, this Regional Board at a public hearing 



held on January 24, 2002, adopted the General Waste Discharge Requirements (WDRs) (Order 
No. R4-2002-0030) relative to the groundwater remediation at petroleum hydrocarbon fuel 
and/or volatile organic compound impacted sites.  Subsequent to adoption of the initial general 
waste discharge requirements (WDRs), these WDRs have been revised to include the use of 
ozone as a treatment compound and the application and use of trace materials.  



 
2. Since then, however, at sites throughout Los Angeles County, monitoring and municipal 



production wells have become polluted with dissolved hexavalent chromium.  From the 
Pacoima – Sunland area in the northeastern San Fernando Valley to the basin’s narrows in City 
of Los Angeles and from the northern edge of Central Basin to Long Beach, hexavalent 
chromium releases have threatened or have directly impacted monitoring or municipal supply 
wells.  



 
3. Table I (Attachment A) of Order R4-2007-0019 includes a list of materials that can be used for 



in-situ remediation purposes. Newly added remedial compounds for in-situ reduction are calcium 
polysulfide, ferrous sulfate, sodium dithionite, and bioremediation agents such as molasses, 
lactose, cheese whey or starch and emulsified oil have demonstrated that they can effectively 
convert hexavalent chromium to chromium III, a less toxic and more stable compound.  In 
addition, activated persulfate (Klozur TM) for chemical oxidation has proven to be effective for 
the remediation of petroleum impacted sites. The revised general WDRs are to include the above 
to the list of materials approved for in-situ remediation zone treatment purposes and include a 
brief list of tracer materials that can be utilized at sites to aid in determination of the effectiveness 
of clean up material application. 
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4. The California Water Code (CWC), section 13260, subdivision (a)(1) requires that any person 



discharging wastes, or proposing to discharge wastes other than into a community waste water 
collection system, which could affect the quality of the waters of the State, shall file a Report of 
Waste Discharge with the Regional Board.  The Regional Board shall then prescribe 
requirements for the discharge or proposed discharge of wastes.  



 
5 Section 13263, subdivision (i) of the CWC provides that a Regional Board may prescribe general 



waste discharge requirements for discharges produced by similar operations, involving similar 
types of wastes, and requiring similar treatment standards. 



 
6. The adoption of general WDRs for in-situ groundwater remediation/cleanup or the extraction of 



polluted groundwater with above ground treatment and the return of treated groundwater to the 
same aquifer zone would: a) simplify the application process for dischargers, b) allow more 
efficient use of Regional Board staff time, c) reduce Regional Board time by enabling the 
Executive Officer to notify the discharger of the applicability of the general WDRs, d) enhance 
the protection of surface water quality by eliminating the discharge of wastewater to surface 
waters, and e) provide a level of protection comparable to individual, site-specific WDRs.  
 



7. Petroleum hydrocarbon fuel, volatile organic compound and hexavalent chromium contaminated 
groundwater at various sites throughout the Los Angeles region and cause or threaten to cause 
adverse impacts to existing and potential beneficial uses of the region's groundwater resources. 
Remediation/cleanup of groundwater at these sites includes the use and application of chemical, 
biological, and physical treatment processes, such as, chemical oxidation, chemical reduction, 
oxygen enhanced process, nutrient or chemical addition for enhanced biodegradation, or 
groundwater pump and treat technology with the return of treated groundwater to the same aquifer 
zone in some cases.  



  
8. The application of any material to groundwater may result in unintended adverse impacts to 



groundwater quality.  Any potential adverse water quality impacts that may result will be 
localized, of short-term duration, and will not impact any existing or prospective beneficial uses 
of groundwater.  Groundwater quality will be monitored before addition of any materials, during 
treatment, and after treatment is completed to verify no long-term adverse impact to water quality.  



 
9. The implementation of in-situ cleanup may require a small-scale pilot testing program or 



demonstration study prior to the design and implementation of a full-scale remediation project.  
The discharges from the pilot test programs or demonstration study are also covered under these 
general WDRs. 



 











Groundwater Remediation at                                File No. 01-116 
Petroleum Hydrocarbon Fuel, Volatile Organic Compound  
And / or Hexavalent Chromium Impacted Sites 
Order No. R4-2007-0019 
 



 



  



3



10 The Regional Board adopted a revised Water Quality Control Plan (Basin Plan) for the Los 
Angeles Region on June 13, 1994. The Basin Plan contains water quality objectives and lists the 
beneficial uses of groundwater in the Los Angeles region.  Beneficial uses of groundwater in the 
Los Angeles region include, among others: municipal and domestic supply, industrial service and 
process supply, agricultural supply and groundwater recharge. Beneficial uses for individual 
hydrologic sub-areas are specified in the Basin Plan.  See Attachment B Table 3-10 water quality 
objectives for selected constituents in regional groundwaters.  



 
11 The release of petroleum hydrocarbon fuel, volatile organic compounds and hexavalent 



chromium, at many sites within the Los Angeles region affects only shallow groundwater sources. 
Many of the shallow groundwater zones contain general mineral content (total dissolved solids, 
chloride, and sulfate, etc.) in concentrations, which are considered to be naturally occurring and 
not the result of pollution that may exceed Basin Plan Objectives for these constituents. Treated 
groundwater that exhibits general mineral content that are naturally occurring and exceeds Basin 
Plan Objectives may be returned to the same groundwater formations from which it is withdrawn, 
with concentrations not exceeding the original background concentrations for the site.  



 
12. Treated groundwater that exhibits general mineral content that is naturally occurring and exceeds 



Surface Water Basin Plan Objectives must be treated if discharged into surface waters under a 
separate National Pollutant Discharge Elimination System (NPDES) Permit.  



 
13. The general WDRs are applicable to groundwater remediation projects at, petroleum hydrocarbon 



fuel, volatile organic compound and hexavalent chromium impacted sites. Depending on the 
Report of Waste Discharge, the Executive Officer determines the annual fee based on the threat to 
water quality and complexity of the discharge.  The general WDRs are to regulate groundwater 
discharges that have a threat to water quality of Category 3 and Complexity rating of A for a 
combined rating of 3-A. 



 
14. Discharges with a rating of 3-A contain pollutants that could degrade water quality or cause a 



minor impairment of designated beneficial uses within the application area of the receiving 
groundwater.  The discharges covered by these requirements will have a groundwater monitoring 
program to comply with requirements prescribed in this Order.  



 
15. The requirements contained in this Order were established by considering, and are consistent with, 



all the water quality control policies, plans, and regulations mentioned above and, if they are met, 
will protect and maintain the existing beneficial uses of the receiving groundwater. 



 
16. The permitted discharge is consistent with the antidegradation provisions of State Water 



Resources Control Board Resolution No. 68-16 (Anti-degradation Policy).  The impact on 











Groundwater Remediation at                                File No. 01-116 
Petroleum Hydrocarbon Fuel, Volatile Organic Compound  
And / or Hexavalent Chromium Impacted Sites 
Order No. R4-2007-0019 
 



 



  



4



existing water quality will not be significant in comparison to individual WDRs, and the 
general WDRs will improve the quality of the affected groundwater.  



 
17. These general WDRs are not intended to alter or supersede any existing restrictions or working 



arrangements relating to cleanup cases with local governmental agencies. 
 
18. In accordance with the Governor’s Executive Order requiring any proposed activity be reviewed 



to determine whether such activity will cause additional energy usage, this Regional Board has 
determined that implementation of these general WDRs will not result in a change in energy usage 
exceeding what would be used if site-specific WDRs were issued for cleanup at these sites. 



 
19. The Regional Board has prepared an Initial Study and Mitigated Negative Declaration for the 



issuance of these general WDRs in accordance with the provisions of the California 
Environmental Quality Act (CEQA).  



 
20. The Regional Board has notified interested agencies and persons of its intent to prescribe 



general WDR’s for the discharges covered under these general WDRs, and has provided them 
with an opportunity to submit their written views and recommendations for the requirements. 



 
21. The Regional Board, in a public meeting, heard and considered all comments pertaining to the 



tentative general WDRs. 
 
IT IS HEREBY ORDERED THAT dischargers authorized under this Order shall meet the provisions 
contained in Division 7 of the California Water Code, and regulations adopted here under, by complying 
with the following: 
 
A. ELIGIBILITY  
 



1. A discharger may seek coverage under this Order for: 
a. existing and future discharges to groundwater of remediation compounds from the 



cleanup of petroleum hydrocarbon fuel, volatile organic compound and/or 
hexavalent chromium impacted sites and similar discharges.   



b. re-injection, percolation or infiltration of treated groundwater from a pump and 
treat remediation system(s).   



 
2. To be covered under this Order, a discharge must meet the following criteria: 



a. The Executive Officer must find, based on the Report of Waste Discharge 
submitted pursuant to Provision C, that the groundwater discharges for which 
coverage under this Order are sought have a threat to water quality of Category 3 
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and Complexity rating of A for a combined rating of 3-A, using the rating criteria 
noted (see on the Regional Board website at: 
http://www.waterboards.ca.gov/losangeles/html/permits/fee_schedule/fee%20sche
dules%20(2004-005).pdf 



 
b. The discharger must have an approved Remediation Action Plan (RAP). The 



discharger shall submit a copy of the approved RAP including any conditions of 
implementation with the Report of Waste Discharge for application of the general 
WDRs.  At a minimum, the RAP shall include the following site-specific 
information:  



 
• The background water quality of the aquifer of the groundwater 



remediation site(s) including contaminant types, total dissolved solids, 
sulfates, chlorides, nitrogen (NH4, NO3, NO2), chemical oxygen demand, 
biological oxygen demand, phosphorus, pH, dissolved metals, nutrients, 
dissolved oxygen, dissolved carbon dioxide, methane, temperature, iron, 
and oxidation-reduction potential; 



• Information on any potential adverse impacts to groundwater quality, and 
whether the impacts will be localized and short-term; 



• The results of any pilot testing performed for the treatment technology to 
be used;  



• Site-specific geology (lithology and physical parameters) and 
hydrogeologic parameters, hydrologic report; 



• Infiltration rate; 
• Characterization and extent of petroleum hydrocarbon fuel, volatile 



organic compound and hexavalent chromium plume(s); 
• Description of the treatment system(s); 
• Adequate groundwater monitoring network with historical groundwater 



monitoring report; 
• Description of the aerial extent of the application area and identification of 



monitoring wells to be used to determine water quality upgradient, within 
the application area, downgradient from the application area and identify 
the compliance point; 



• Material Safety Data Sheet (MSDS) information and other product 
technical information for any materials to be used for cleanup; 



• Application rate(s), material type(s) and applied concentrations; and 
• Evaluation of loading rates for nitrogen compounds, total dissolved solids, 



sulfate, and chloride compounds. 
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c. The General Waste Discharge Requirements would allow the following materials 



to be used for in-situ remediation purposes: 
 



1. Oxidation/Aerobic Degradation Enhancement Compounds: 
• Fenton’s reagent (hydrogen peroxide, ferrous iron catalyst, and pH buffer)  
• Hydrogen peroxide 
• Potassium or sodium permanganate 
• Oxygen release compound (ORC) magnesium peroxide 
• Ozone 
• Activated Persulfate (Klozur TM) 



 
2. Reducing/Reductive Degradation Enhancement Compounds (Table I): 



• Calcium Polysulfide (Inorganic) 
• Ferrous Sulfate (Inorganic) 
• Ferrous Chloride (Inorganic) 
• Sodium Dithionite (Inorganic) 
• Zero-valent iron (Inorganic) 
• Bio-remediation (Organic) using: 



• Molasses,  
• Lactose,  
• Cheese Whey and/or  
• Starch  
• Sodium Lactate 
• Ethanol 
• Emulsified Oil 
• Corn Syrup 
• Hydrogen Release Compound (HRC)–{proprietary} 



 
 3. Inorganics/Nutrients: 



• Nitrate, ammonia, phosphate, vitamins 
 



 4.   Carbon Sources/Electron Donors: 
• Acetate, lactate, propionate, benzoate, oleate, ethanol, propanol, 



methanol, glucose, complex sugars such as molasses or corn syrup, other 
food process byproducts such as milk whey or yeast extract, other 
complex organic material such as wood chips 











Groundwater Remediation at                                File No. 01-116 
Petroleum Hydrocarbon Fuel, Volatile Organic Compound  
And / or Hexavalent Chromium Impacted Sites 
Order No. R4-2007-0019 
 



 



  



7



 
5. Study tracer compounds: 



• The tracer compounds shall be highly contrast and not reactive with 
current contaminants to be treated.  The tracers may be chloride-based 
and bromide-based salts, such as sodium-flouroscein, calcium chloride, 
sodium chloride, calcium bromide, sodium bromide, potassium bromide, 
potassium, iodide, Rhodamine WT, rhodamine (D), eosine, and fluoride 
salts, or similar materials as approved by the Executive Officer. 



 
3. In applying these general WDRs, the monitoring program shall address changes in 



geochemistry that may alter the potential occurrence of transference of chromium (III) 
into chromium (VI), or vice versa, during the oxidation or reduction process in the in-
situ remediation under these WDRs. 



 
4. For the purpose of renewal of existing individual requirements with these general WDRs, 



provided that all the conditions of these general WDRs are met, renewal is effective upon 
issuance of a notification by the Executive Officer and issuance of a new monitoring and 
reporting program. 



 
5. When the individual WDRs with more specific requirements are issued to a discharger, 



the applicability of this Order to that discharger is automatically terminated on the 
effective date of the individual WDRs. 



 
B. AUTHORIZATION 
 
 To be authorized to discharge under this Order, the discharger must submit a Report of Waste 



Discharge in accordance with the requirements of Part C of this Order.  Upon receipt of the 
application, the Executive Officer shall determine the applicability of this Order to such a 
discharge and the completeness of the application package.  If the discharge is eligible, the 
Executive Officer shall notify the discharger that the discharge is authorized under the terms and 
conditions of this Order and prescribe an appropriate monitoring and reporting program.  For new 
discharges, the discharge shall not commence until receipt of the Executive Officer's written 
determination and the discharger receives general WDRs to include a site specific monitoring and 
reporting program. 



 
C. REPORT OF WASTE DISCHARGE 
 
 1. Deadline for Submission 
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  a. Renewal of permits of existing dischargers covered under individual WDRs that 
meet the eligibility criteria in Part A and have submitted Report of Waste 
Discharge will consist of a letter of determination from the Executive Officer of 
coverage under this Order. 



 
  b. New dischargers shall file a complete application to include all information 



identified in Items A1, A2 and as above at least 60 days before planned 
commencement of any discharge.  



 
 2. Forms for Report of Waste Discharge 
 
  a. Dischargers shall use the appropriate forms (Standard Form 200) or equivalent 



forms approved by the State Water Resources Control Board or the Executive 
Officer of the Los Angeles Regional Board. 



  b. The discharger, upon request, shall submit any additional information that the 
Executive Officer deems necessary to determine whether the discharge meets the 
criteria for coverage under this Order, and/or in prescribing an appropriate 
monitoring and reporting program. 



c. The Report of Waste Discharge shall be accompanied by the first annual fee (if 
appropriate) in accordance with the current version of California Code of 
Regulation, Title 23, Division 7, Chapter 9, Waste Discharge Report and 
Requirements Article 1 fees for a discharge.  The check or money order shall be 
made payable to the "State Water Resources Control Board."  



 
D. DISCHARGE PROHIBITIONS 
 



1. The discharge of wastes other than those which meet eligibility requirements in Part A of 
this Order is prohibited unless the discharger obtains coverage under another general 
permit or an individual site specific permit that regulates the discharge of such wastes. 



 
2. The discharge of any radiological, chemical, or biological warfare agent or high level 



radiological waste is prohibited. 
 



3. Creation of a pollution, contamination, or nuisance, as defined by section 13050 of the 
California Water Code (CWC), is prohibited. 



 
4. The surfacing as overflow of wastes from the treatment system at any time and at any 



location is prohibited. 
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5. The disposal of wastes in geologically unstable areas or so as to cause earth movement is 
prohibited. 
 



E. DISCHARGE LIMITATIONS 
 



1. The discharge of wastes shall not cause the pH of the receiving groundwater at the 
compliance point, downgradient outside the application area, beyond the range of 6.5 and 
8.5. 



 
2. The discharge of wastes shall not cause the mineral constituents of the receiving 



groundwater at the compliance point, downgradient outside the application area, in excess 
of applicable limits given in Attachment B.  In the letter of determination, the Executive 
Officer shall indicate the groundwater limitations in Attachment B applicable to the 
particular discharge, and identify the compliance point(s) for the site. 



 
3. The discharge of wastes shall not cause the concentrations of chemical constituents and 



radionuclides of the receiving groundwater designated for use as domestic or municipal 
supply at the compliance point, downgradient outside the application area, in excess of the 
Maximum Contaminate Levels (MCLs) specified in the following provisions of Title 22 
of the California Code of Regulations which are incorporated by reference into the Basin 
Plan: Table 64431-A of section 64431 (inorganic chemicals), Table 64431-B of section 
64431 (fluoride), Table 64444-A of section 64444 (organic chemicals), and Table 4 of 
section 64443 (radioactivity). This incorporation by reference is prospective including 
future changes to the incorporated provisions as the changes take effect. 



 
4. Waste discharged shall not cause the concentration of coliform organisms over any seven 



days period greater than 1.1/100ml. 
 



5. Waste discharged shall not contain salts, heavy metals, or organic pollutants at levels that 
would cause receiving groundwater at the compliance point, downgradient outside the 
application area, to exceed the water quality objectives for groundwater or groundwater 
that may be in hydraulic connection with surface waters designated for marine aquatic life 
or body contact recreation. 



 
6. Waste discharged shall not cause the groundwater to contain concentrations of chemical 



substances or its by-products in amounts that adversely affect any designated beneficial 
use, outside the application area or treatment zone at the compliance point(s). 
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7. Waste discharged shall not cause the groundwater to contain residual taste or odor in 
concentrations that cause nuisance or adversely affect beneficial uses, outside the 
application area or treatment zone at the compliance point(s). 



 
8. Waste discharged shall not cause the groundwater to contain in amounts that cause 



nitrogen as nitrate-nitrogen plus nitrite-nitrogen (NO3-N+NO2-N), 45 mg/L as Nitrate 
(NO3), 10 mg/L as nitrate-nitrogen (NO3-N), or 1 mg/L as nitrite-nitrogen (NO2-N), 
outside the application area or treatment zone at the compliance point(s). 
 



F. PROVISIONS 
 
1. The Executive Officer may require any discharger authorized under this Order to apply for 



and obtain individual WDRs with specific requirements. The Executive Officer may 
require any discharger authorized to discharge under this permit to apply for individual 
WDRs only if the discharger has been notified in writing that a permit application is 
required. This notice shall include a brief statement of the reasons for this decision, an 
application form, a statement setting a deadline for the discharger to file the application, 
and a statement that on the effective date of the individual requirements, the authority to 
discharge under this General WDRs are no longer applicable. 



 
2. This Order includes the attached "Tentative Standard Provisions Applicable to Waste 



Discharge Requirements." (Attachment C)  If there is any conflict between provisions 
stated herein before and the attached "Standard Provisions," those provisions stated 
herein shall prevail.  



 
3. Adequate facilities shall be provided to divert surface and storm water away from the 



application area and/or treatment system and areas where any pollutants are stored. 
 



4. The application of materials or the re-injection of treated groundwater shall only be at a 
site owned or controlled by the discharger. 



 
5. All work must be performed by or under the direction of a registered civil engineer, 



registered geologist, or certified engineering geologist.  A statement is required in all 
technical reports that the registered professional in direct responsible charge actually 
supervised or personally conducted all the work associated with the project. 



 
6. The discharge of wastes to or infiltration to a surface water system must be covered by 



separate WDRs under the National Pollution Discharge Elimination System (NPDES) 
permit. 
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7. This Order does not alleviate the responsibility of discharger to obtain other necessary 



local, state, and federal permits to construct facilities necessary for compliance with this 
Order; nor does this Order prevent imposition of additional standards, requirements, or 
conditions by any other regulatory agency. Additionally, the discharger shall notify the 
Native American Heritage Commission of any plans to disturb the soil in order to 
comply with California Environmental Quality Act (CEQA) guidelines as set forth in 
Section 15064.5(b)(c). Furthermore the discharger is required to provide local 
information prior to excavation to the California Historic Resources Information Center 
(CHRIS). This will serve as their due diligence record search to provide proximity to 
Native American historical and archeological resources. The discharger shall also be 
required to adhere to California Health and Safety Code Section 7050.5, Public 
Resources Code Section 5097.98, CEQA Section 15064.5(d) and Section 15064.5 (f) to 
ensure that mitigation plan provisions are in-place to identify, evaluate and consult with 
your commission about the discovery and disposition of any recovered human remains 
or artifacts, should the occasion arise, during the remediation process overseen by this 
agency.  



 
8. The discharger shall notify Regional Board staff by telephone within 24 hours, followed 



by written notification within one week; in the event it is unable to comply with any of 
the conditions of this Order due to: 



 
a) Breakdown of waste treatment equipment, 
b) Accident caused by human error or negligence, 
c) Other causes such as acts of nature, or 
d) Site construction or development operations. 



 
9. Any discharger authorized under this Order may request to be excluded from coverage of 



this Order by applying for an individual permit. 
 
10. In accordance with section 13263(e) of the California Water Code, these requirements are 



subject to periodic review and revision by the Regional Board within a five (5) year cycle. 
 



11. In accordance with Water Code section 13263(g), these requirements shall not create a 
vested right to continue to discharge and are subject to rescission or modification.  All 
discharges of waste into waters of the state are privileges, not rights. 



 
12. The discharger shall develop a contingency plan and maintain it on site.  The contingency 



plan shall detail appropriate actions to be taken in order to protect human health and the 
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environment in case of any spill or failure related to the operation or mis-operation of the 
treatment system.  



 
G. MONITORING AND REPORTING REQUIREMENTS 
 
 1. The Executive Officer is hereby authorized to prescribe a Monitoring and Reporting 



Program for each authorized discharger.  This program may include participation of the 
discharger in a regional monitoring program. 



 
2. The discharger shall file with the Regional Board technical reports on self-monitoring 



work conducted according to the Monitoring and Reporting Program specified by the 
Executive Officer and submits other reports as requested by the Regional Board. 



 
3. The discharger shall retain records of all monitoring information and data used to 



complete the Report of Waste Discharge and application for coverage under this Order for 
at least five years from the date of permit issuance.  The retention period shall be extended 
during any unresolved litigation regarding the discharge or when requested by the 
Executive Officer. 



 
 4. The discharger shall maintain all sampling, measurement and analytical results, including 



the date, exact place, and time of sampling or measurement; individual(s) who did the 
sampling or measurement; the date(s) analyses were done; analysts' names; and analytical 
techniques or methods used. 



 
5. All sampling, sample preservation, and analyses must be conducted according to test 



procedures under title 40 Code of Federal Regulations, section 136, unless other test 
procedures have been specified in this Order or by the Executive Officer. 



 
6. All chemical, bacteriological, and bioassay analyses shall be conducted at a laboratory 



certified for such analyses by the California Department of Health Services Environmental 
Laboratory Accreditation Program (CDHS-ELAP) or other state agency authorized to 
undertake such certification. 



 
7. The discharger shall calibrate and maintain all monitoring instruments and equipment to 



insure accuracy of measurements, or shall insure that both activities will be conducted. 
 
 8. In reporting the monitoring data, the discharger shall arrange the data in tabular form so 



that the date, constituents, and concentrations are readily discernible.  The data shall be 
summarized to demonstrate compliance with waste discharge requirements. Laboratory 
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analytical data from any soil testing and/or groundwater monitoring shall be reported in 
Electronic Deliverable Format in accordance with California Water Code section 13195 
et. seq. requirements, if applicable. 



 
 9. For every item where the requirements are not met, the discharger shall submit a statement 



of the actions undertaken or proposed that will bring the discharge into full compliance 
with requirements at the earliest time and submit a timetable for correction. 



 
10. The discharger shall file a report of any material change or proposed change in the 



character, location or volume of the discharge. 
 



11. The discharger shall notify this Regional Board within 24 hours by telephone of any 
adverse condition resulting from the discharge; such notification shall be affirmed in 
writing within five working days. 



 
12. Whenever wastes, associated with the discharge under this Order, are transported to a 



different disposal site, the following shall be reported in the monitoring report: type and 
quantity of wastes; name and address of the hauler (or method of transport if other than by 
hauling); and location of the final point(s) of disposal. 



 
13. Each monitoring report must contain an affirmation in writing that: 



 
   "All analyses were conducted at a laboratory certified for such analyses by              



                                  and in accordance with current USEPA procedures or as 
specified in this Monitoring and Reporting Program." 



 
14. Each report shall contain the following completed declaration: 



 
 "I declare under penalty of law that this document and all attachments were prepared 



under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on my 
inquiry of the person or persons who managed the system or those directly responsible for 
gathering the information, the information submitted, is, to the best of my knowledge and 
belief, true, accurate and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
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   Executed on the        day of                  at                                       . 
 
                                          (Signature) 
                                          (Title)" 
 
H. EXPIRATION DATE AND CONTINUATION OF THIS ORDER 
 
 This Order expires on March 1, 2012; however, for those dischargers authorized to discharge 



under this Order, it shall continue in full force and effect until a new order is adopted. 
 



I. REAUTHORIZATION 
 



Upon re-issuance of a new general permit Order, dischargers authorized under this Order shall file 
a new Report of Waste Discharge within 45 days of notification by the Executive Officer. 



 
I, Jonathan S. Bishop, Executive Officer, do hereby certify that the foregoing is a full, true, and correct 
copy of an Order adopted by the California Regional Water Quality Control Board, Los Angeles Region, 
on March 1, 2007.  
 
 
 
__________________ 
Jonathan S. Bishop 
Executive Officer 








			STATE OF CALIFORNIA


			CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD


			LOS ANGELES REGION










 



 
 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 REGION IX 
 75 Hawthorne Street 
 San Francisco, CA  94105 
 



 
February 26, 2013 



 
 
Bradley A. Barquest  
United Technologies Corporation  
9716 Avocet Street, NW 
Coon Rapids, Minnesota  55433 
 
 
Subject:  Approval of Reinjection Well Installation and Pilot Study Work Plan, Puente Valley 



Operable Unit, Shallow Zone North of Puente Creek, 15 February 2013  
 



Dear Mr. Barquest: 
 



EPA has reviewed the document titled Reinjection Well Installation and Pilot Study Work 
Plan, Puente Valley Operable Unit, Shallow Zone North of Puente Creek, San Gabriel Valley 
Superfund Site, Area 4, Los Angeles County, California that was prepared for United 
Technologies Corporation by Tetra Tech, dated February 15, 2013.  This document is a 
subsequent revision to the Reinjection Pilot Work Plan dated February 5, 2013 and included a 
formal Response-to-Comments Table to address EPA’s December 22nd and February 5th 
comments on the draft Work Plans.  



 
All comments on the Reinjection Pilot Study Work Plans have been adequately addressed 



and EPA is granting approval of the Final Work Plan including work schedule for installation of 
peizometers and reinjection well(s), performance of the reinjection study, and preparation of 
associated report and groundwater modeling analysis.  Final decisions regarding specific wells to 
measure drawdown response shall be made through technical meeting(s) with UTC and EPA and 
coordinated with Northrop Grumman Corporation, as necessary. 



 
Please do not hesitate to call me if you have any questions. 
 



Sincerely, 
 
 
 
Raymond Chavira 
Remedial Project Manager  
Puente Valley Operable Unit 



 
 
cc: Scott Parsons, Tetra Tech GEO. 
 Tom Perina, CH2M HILL 
 Don Indermill. LA-RWQCB 
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			Raymond Chavira


























 
 








From: Chavira, Raymond
To: Bradley A Barquest (bradley.barquest@utc.com); Parsons, Scott
Cc: Lee, Don; Tom.Perina@CH2M.com; Kerang Sun; John.Dolegowski@CH2M.com
Subject: EPA Draft Template for PVOU SZ North Groundwater Monitoring Reports
Date: Friday, April 12, 2013 1:03:00 PM
Attachments: CH2M HILL Review Dec 13 2012- Dft Compr GWMR PVOU SZ-N first_half 2012 (TTG 9 Oct 2012).pdf


Annotated PVOU Comprehensive GWMR Outline_Apr 10 2013.pdf
PVOU GWMR Rqmts_tm_v2.pdf
Example Summary of Detected Contaminants.pdf
Example Flow Gradient Diagram.pdf
Example Map of Temporal Contaminant Distribution.pdf
Example of Hydraulic Gradient Summary Table..pdf
Example Precipitation and Cumulative Variance Graph.pdf
Example Summary of Statistical Trend Analysis.pdf
Example Water Level Data Sheet..pdf
Example Well Construction Summay Table.pdf


Brad and Scott:
 
Please find nine attachments including an annotated outline of the comprehensive groundwater
 monitoring reports, a table comparing the content of the brief (data dump) and comprehensive
 reports, and a set of example figures, tables, and appendices to illustrate what is expected these
 parts of the report will contain (the example provided as reference only is from Omega Superfund
 Site).
 
The each format will vary depending on project i.e.  SZ North.
 
I have also attached a draft comment letter (13 Dec 2012) prepared  last year for the SZ North report
 (see future monitoring reporting section) that are recommended and not inconsistent with this
 template. 
 
Ray
_______________________________________
Raymond Chavira
Environmental Scientist/Remedial Project Manager
EPA Region IX
75 Hawthorne Street, SFD-7-3
San Francisco, CA  94105-3901
(415) 947-4218
(415) 947-3528 fax
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CH2M HILL REVIEW DEC 13 2012- DFT COMPR GWMR PVOU SZ-N FIRST_HALF 2012 (TTG 9 OCT 2012).DOCX/[INSERT DOCUMENT LOCATOR] 1 



D R A F T  T E C H N I C A L  M E M O R A N D U M  
 
Review of the Draft Comprehensive Groundwater Monitoring 
and Sampling Report, First Half 2012, Puente Valley Operable 
Unit, Shallow Zone North of Puente Creek, San Gabriel Valley 
Superfund Site Area 4, Los Angeles, California (Tetra Tech 
GEO, October 9, 2012) 



Raymond Chavira/USEPA



File



PREPARED BY: John Dolegowski/CH2M HILL 
Kerang Sun/CH2M HILL 
Tom Perina/CH2M HILL 



DATE: April 12, 2013 
PROJECT NUMBER: 431650.RP.04 



 
At the request of the United States Environmental Protection Agency, Region 9 (EPA), CH2M HILL has reviewed 
the Draft Comprehensive Groundwater Monitoring and Sampling Report, First Half 2012, Puente Valley Operable 
Unit, Shallow Zone North of Puente Creek, San Gabriel Valley Superfund Site Area 4, Los Angeles, County, 
California, prepared for United Technologies Corporation (UTC) by Tetra Tech GEO (TT GEO), dated October 9, 
2012.  CH2M HILL performed this review under Contract EP-S9-08-04, Task Order #062 (PVOU Remedial Action 
[RA] Oversight). 



The subject report presents the results of a comprehensive groundwater monitoring and sampling event 
conducted by TT GEO on behalf of UTC in the Puente Valley Operable Unit (PVOU) of the San Gabriel Valley 
Superfund Site in Los Angeles County, California in May and June of 2012. 



Recommendations for Future Monitoring Reporting 
Groundwater monitoring is conducted on a semiannual basis for all three of the PVOU remedies: the Shallow Zone 
North of Puente Creek (SZ-North), the Shallow Zone South of Puente Creek (SZ-South), and the Intermediate Zone 
(IZ). EPA recommends the following actions: 



• Different levels of detail for documenting the two groundwater monitoring and sampling events 
within the same year should be adopted (i.e. a comprehensive, detailed report for one of the 
monitoring events, and a shorter, more concise report for the other). Reporting of the monitoring 
results for the first half of the year can be brief, e.g., simply reporting what has been sampled/ 
monitored and summary tables of water level and water quality data without interpretative 
discussions and conclusions (i.e., no need for updated plume maps, water level contour maps, or 
hydrographs, etc.). The report for the sampling conducted in the second half of the year will 
include the basic compiled tables of data, updated plume maps of key contaminants (e.g., PCE, 
TCE, 1,1-DCE and 1,4-dioxane), water level contour maps, hydrographs, updated time series 
plots of key contaminants for  the monitoring wells, and detailed discussions of the monitoring 
results with supporting tables and figures for both sampling events.  



• EPA asks for using a similar format for the groundwater monitoring reports for all the three 
remedies (SZ-North, SZ-South, IZ). EPA will choose the format and develop an annotated table of 
contents (TOC) for all the parties to use on a consistent basis. 



PREPARED FOR: 



COPY TO: 
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General Comments 
1. Verification of Surveyed Reference Point Elevation.  It was discovered during review of monitoring 



reports for the PVOU SZ-North, SZ-South, and the IZ that there are some inconsistent values regarding the 
reference point elevations based on NAVD 88 datum converted from those surveyed values based on 
NGVD 29 datum. Refer to the attached Excel file Reference_PT_ELE_Check.xlsx. Specifically, TT GEO re-
surveyed six previously installed monitoring wells comprising the mid-valley monitoring network (MW6-
17i, MW6-44, MW6-45, MW6-61, MW6-63 and MW6-71). The survey reported both “TOC” (top of casing) 
and “TOR” (top of rim), both based on the NAVD 88 datum, and it appears that TT GEO considers that the 
TOC represents the reference points for these wells. These wells were previously surveyed in NGVD 29 
and the survey results can be found in EPA’s San Gabriel Basin Database (SGB DB). These previous survey 
results were converted to NAVD 88 datum and compared with the new survey results. It appears that 
other than survey errors, there is probably a mismatch regarding what actually represents the “reference 
points” between the two surveys. Specifically, the new survey reported for “TOR” are actually closer to 
the previous survey results after conversion.  Please verify and correct this inconsistency. EPA has also 
asked Northrop Grumman (NG) and its consultants to verify their survey records.  



2. Water Level Contours.  Water level contours for the different aquifer zones or hydrostratigraphic units 
(HSU) should be prepared.  When generating water level contours, it is important to choose monitoring 
wells that are screened in the same HSUs and similar depth intervals that are hydraulically well 
connected. The well summary table that EPA has shared with stakeholders and was collectively revised 
should be used as a reference for what unit is each well screen at. 



• Because the SZ at the mouth of Puente Valley encompasses a depth interval of up to 150 ft, wells at 
the same location but screened in different portions (e.g., top and bottom) of the SZ will have 
substantially different water levels. Therefore, two water level contour maps should be generated, 
one representing the groundwater near water table, and one representing the groundwater in the 
deeper portion of the SZ (i.e., the depth interval with the most contamination).  The conceptual 
model depicted in EPA’s cross sections should be consulted when selecting wells to generate the 
water level contour maps for the top and bottom of the SZ.  



• For the mid-valley monitoring program, two water level contour maps should be generated, one 
depicting the water flow in the Upper Intermediate Zone (UIZ), and one depicting groundwater flow in 
the top of the production zone. According to the current conceptual model, wells MW6-34, MW6-17i, 
MW6-16i, MW6-46, and MW6-56 are screened in the UIZ. They should be used to generate water 
level contours for the UIZ. Similarly, wells MW6-71, MW6-62, MW-D2, MW6-44, and MW6-55 are 
screened in the top portion of the PZ; they should be used to generate water level contours for the 
Production Zone (PZ).  



3. Wells MP20-4, MP20-5, and MP21-6 Should be Included in the SZ Monitoring Program.  Although these 
wells were missing from the sampling event in the first half of 2012, they were included in the sampling 
event for the second half of 2012. 



4. Plume Maps.  Refer to Specific Comment 12. Please label the “Eastern Plume”, “Middle Plume”, “Western 
Plume”, and “Westernmost Plume (Oakite Plume)” on one of the plume maps.  These terms are used 
throughout the monitoring report, but are not identified on any maps. 



5. Extent of Perchlorate and Hexavalent Chromium Contamination, Section 7.0, Results.  In future 
comprehensive groundwater monitoring reports, add a brief discussion of the extent of perchlorate and 
hexavalent chromium contamination is SZ groundwater.  A map should be added for each constituent that 
shows the most recent concentration values for each well.   



6. Hydrographs.  Refer to Specific Comment 16. 



7. Time Series Plots.  Refer to Specific Comment 18. 
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Specific Comments 
8. Section 1.0, Introduction, Page 2, Second Paragraph. Use of the term “PVOU IZ Eastern Plume or Former 



Benchmark Facility Plume”.  Please note that the IZ plume or a portion of the IZ plume has not previously 
been referred to as the “IZ Eastern Plume” or “Benchmark Facility Plume”. Please remove such terms 
from the text.   



9. Table 1, Sampling Summary, Comprehensive Groundwater Monitoring.  Please explain why some 
samples utilize Method 331 and other samples utilize Method 314.0 for the analysis of perchlorate.  



10. Section 7.2.1.2  Preliminary Background Groundwater Quality Assessment, page 16.  The comprehensive 
groundwater quality data for monitoring wells MW6-18, MW6-15, MW6-17, MW6-13, and SW-03 
(formerly MW6-14) was collected to meet the requirements for the LARWQCB General Waste Discharge 
Order R4-2007-0019 to evaluate whether reinjecting treating PVOU SZ groundwater at areas outside the 
SZ Eastern Plume will not significantly affect background water quality at the proposed injection location, 
which is east of the SZ Eastern Plume (i.e. MW6-15).  These data are summarized on Tables 4 and 5. In this 
section, TT GEO states that “The available data indicate that reinjecting treated PVOU SZ groundwater at 
areas outside the PVOU SZ Eastern Plume will not significantly affect background water quality at the 
injection location or areas downgradient from the injection location.”  Comparison of the data for MW6-
15 with the data for the other wells shows that there are some differences between those monitoring 
wells within the SZ Eastern Plume and MW6-15.  For example, total dissolved solids TDS are lower in 
MW6-15 (435 to 485 mg/L) than in the SZ Eastern Plume monitoring wells (639 to 1,000 mg/L).  Some 
compounds (e.g. chloroform, PCE, TCE, and Freon 11) were detected in groundwater from the SZ Eastern 
Plume wells (MW6-18, MW6-17, MW6-13, and SW-03), but were not detected in groundwater from 
MW6-15.  These compounds will have to be treated to non-detect prior to reinjection.    



11. Figure 2.  Please highlight the monitoring wells whose water level measurements were used to generate 
the water level contours. It would be helpful to include the SZ plume contours to demonstrate if the 
water level contours are consistent with the groundwater flow directions, as indicated by the plume 
extent.  Please indicate in the title that the groundwater elevation contours are for the Shallow Zone (and 
in future maps whether the contours are for the top and bottom of the Shallow Zone). 



12. Figure 3.  Note that the wells used to generate the water level contours belong to different zones or HSUs 
according to the current PVOU conceptual model. Specifically, wells MW6-17i and MW6-63 are within the 
UIZ where the most IZ contamination is observed. Wells MW6-45 and MW6-71 are situated within the PZ. 
Such contours are misleading.  Wells within the same HSU should be used when generating water level 
contours. The groundwater flow directions indicated by the groundwater level contours are not 
consistent with the interpreted extent of the IZ plume.  For example, immediately west of Hacienda, the 
groundwater level contours indicate a north-by-northeast flow direction, whereas the IZ plume shape 
indicates a north-by-northwest transport.  East of Hacienda, the groundwater level contours indicate a 
northwest flow direction, whereas the IZ plume indicates a west-by-northwest transport. These 
discrepancies may be the artifact of sampling and interpretation of the VOC extent, historical changes in 
groundwater flow direction, or preferential pathways. The text should discuss whether the plume shape 
implies contaminant transport in a direction that does or does not agree with groundwater flow direction. 



13. Figure 4.  Note that the wells used to generate the water level contours belong to different zones 
according to the current PVOU conceptual model. Although all four wells belong to the PZ, wells MW6-44 
and MW-D2 are within the top portion of the PZ, while MW6-61 and MW-D1 are within another deeper 
coarse-grained interval separated by a major aquitard.  



14. Figure 5 through Figure 8.  Please show plume extents with concentration ranging from lab-detect to MCL 
and from MCL to 10xMCL on the plume maps.  



15. Figures 5 through 9.  Please add the monitoring well screen interval beneath the name of each well. 
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16. Appendix G, Hydrographs.  Please use a unified time scale for all the hydrographs for visual comparison 
of water level fluctuation patterns among the different wells. In addition, for the cluster wells or multiple-
port wells, please show the hydrographs of all wells or ports on the same figure to allow for visual 
comparison. 



17. Appendix H.   



• The 2008 survey results for MW6-17i, MW6-44, MW6-45, MW6-61, MW6-63 and MW6-71 
should be verified.  Refer to General Comment 1. 



• The TOC (NAVD88) for MW6-35, MW6-36, MW6-37, MW6-62, MW6-64 and MW6-65 should 
be updated with the correct values. These wells were originally surveyed in NGVD29 datum.  



18. Appendix I, Time Series Plots.  Please use a unified time scale for all the time series concentration plots 
for visual comparison of temporal patterns among the different wells.  
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RDI Remedial Design Investigation (SZ-South) 
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RPD relative percent deviation 
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1 Introduction 



Provide a brief scope summary of the sampling event. 



• Scope of groundwater monitoring event – describe operable unit, applicable remedy, 
time period, wells monitored, purpose/goal of sampling event (for example, baseline 
monitoring, routine monitoring, compliance monitoring). 



• Responsible party and author/consultant(s). 



• Title/date of EPA-approved Field Sampling Plan and Quality Assurance Project Plant 
for the sampling. 



• Reference the specific groundwater sampling plan that was used as the basis of the 
sampling event. Include the EPA-approved sampling plan as an attachment to the 
Groundwater Monitoring Report (GWMR).  



1.1 Background 
• Brief summary of PVOU site 



− Geographical extent 



− Hydrogeology of PVOU 



 Groundwater occurrence 



 Major aquifer zones 



− Groundwater contamination in individual aquifer zones 



− Interim remedies (SZ-South, SZ-North, and IZ) 



• Current status of applicable interim remedy 



1.2  Monitoring Wells 
1.2.1 Summary of Remedy Monitoring Well Network 
A summary of the entire groundwater monitoring network for the applicable PVOU remedy 
(SZ-South, SZ-North, and IZ) should be provided, including a description of the number of 
extraction wells, monitoring wells, sentinel wells, and compliance wells. Also include the 
following: 



• Table 1 summarizing all wells for which the PVOU remedy is responsible to sample 
including: well name, type (extraction, compliance, sentinel, monitoring, cluster, 
Westbay, piezometer), depth, diameter, well screen interval, dedicated pump, PVOU 
remedy, hydrogeologic unit, x-coordinate, y-coordinate, well casing reference elevation, 
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and sampling method (low flow, high-capacity submersible pump, WestbayTM MP well, 
HydraSleeve).  



• A Base Map showing all PVOU remedy monitoring and extraction wells that includes 
the estimated contoured extent of groundwater contamination within that 
hydrogeologic unit (not just those sampled in this event).  



• Mention new wells added to the monitoring network. 



1.2.2 Summary of Monitoring Wells Monitored in Current Sampling Event 
Summarize the wells that were sampled by category (as applicable), by well location, well 
purpose, well type, or sampling technique (suggested organization listed below): 



• SZ-South Remedy – Benchmark property vicinity monitoring wells (from RDI and 
previously existing), Valley Boulevard Wells, Nelson Avenue to Puente Creek, and 
Nelson Avenue monitoring and extraction wells.  



• SZ-North Remedy – SZ remedy extraction wells, Westernmost Plume monitoring wells, 
Mid-valley well monitoring network, all remaining SZ-North monitoring wells 
subcategorized as lateral (LCW) and vertical (VCW) compliance monitoring wells, 
sentinel monitoring wells, and all other SZ-North monitoring wells).  



• IZ Remedy – IZ remedy extraction wells, lateral and vertical compliance monitoring 
wells, and other monitoring wells.  



• Show the location of the wells sampled in the current sampling event by highlighting 
the wells on the base map. 



• Include a summary table to indicate which of the wells were sampled as part of this 
sampling event(s), and provide the rationale (brief) for sampling each well. The Request 
for Analysis (RFA) table included in the groundwater sampling plan that was used as 
the basis of the sampling event can serve this purpose.  



1.3 Report Organization 
This report is organized into sections that describe the activities and analytical results of the 
sampling events stated previously. An overview of this document is provided as follows: 



• Section 1 - Introduction. Introduces the groundwater investigation, including 
background information, monitoring well information, wells sampled, and report 
organization. 



• Section 2 – Sampling Approach. Describes sampling methods including QA/QC and 
laboratory analysis. 



• Section 3 – Data Validation (summary of data validation approach and findings). 



• Section 4 – Results and Discussion. 



− Water level data (water level/piezometric elevation maps and the calculated 
horizontal gradient at selected locations and vertical gradients at MP wells and 
cluster locations)  
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− Groundwater quality data (detections, concentration range, and lateral/vertical 
distribution of key contaminants) 



− Trend analysis (methodology and findings) 



− Horizontal distribution of contamination (plume maps) 



• Section 5 – Summary of Findings. 



− Groundwater flow (hydrographs, water level contour maps, and horizontal vertical 
gradients) 



− Contaminant concentrations (summary of contaminant detections and concentration 
ranges, new detections, plume extent depicted by concentration contours for key 
contaminants, temporal concentration trends, and other PVOU facility-specific 
monitoring data, if available)  



• Section 6 – Recommendations.  



− Recommended changes to wells/sampling points, well sampling procedures, 
analytical methods, or data analysis procedures to improve data quality and ease of 
interpreting sample results and to increase efficiency of sampling 



− Needed well repairs 



− Suggestions to improve health and safety concerns 



− Improvements to local agency communication  



• Section 7 – References. 



The appendixes to this document include the following (not in order of text reference): 



Appendix A – Notifications and Permits 



Appendix B – Monitoring Well Purge Forms (on CD only) 



Appendix C – Chain-of-Custody Forms (on CD only) 



Appendix D – IDW Disposal Documentation (on CD only) 



Appendix E – Water Level Data (depth-to-water, vertical datum, water level elevation, and 
well coordinates) 



Appendix F – Hydrographs 



Appendix G - Groundwater Gradient Calculations 



Appendix H – VOC Detection Summary 



Appendix I –Laboratory Reports (on CD only) 



Appendix J – Data Validation Reports (on CD only) 



Appendix K – Statistical Assessment 
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Appendix L – Contaminant Time Series Plots (key contaminant concentrations for each 
well) 



Appendix M – EPA-Approved Groundwater Sampling Plan for the Sampling Event 
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2 Sampling Approach 



State references to approved Sampling and Analysis Plan (Field Sampling Plan, Quality 
Assurance Project Plan, Health and Safety Plan, and other applicable documents).  



2.1 Water Level Measurements 
• Detailed procedures (or references for these procedures) for collection of 



depth-to-groundwater data in conventional wells, WestbayTM multiport (MP) wells, and 
extraction wells should be provided to establish static water levels or pumping levels 
(for operating extraction wells). 



• Clarify reference point for water level measurement.  



2.2 Groundwater Sample Collection Methods  
A summary of the procedures (or references) for collection of field monitoring parameters 
and groundwater samples should be provided.  



2.2.1 Field Parameters Measurement 
• State, as applicable, equipment and procedures used to collect data for pH, temperature, 



oxidation-reduction potential (ORP), dissolved oxygen (DO), electrical conductivity, and 
turbidity during well purging and just prior to sample collection.  



• Different procedures are needed for low-flow sampling, conventional 3-volume purge 
method, HydraSleeve, and extraction well sampling.  



• Use of photoionization detector (PID) to measure organic vapor measurements 
(headspace) inside the well immediately after opening the well caps.  



2.2.2 Well Sampling Procedures 
Provide sampling methods for each of the following applicable categories of wells; reference 
the Request for Analysis table that includes a list of wells to be sampled and the sampling 
method for each well. 



• High-volume pump (3-well volume purge) method 
• Low-flow purge and sampling method 
• HydraSleeveTM Method 
• Bailer Method (if any) 
• WestbayTM MP Well  



2.3 Sampling Event, Sample Analysis, and Laboratory 
Assignments  



Summarize the sampling event in a Request for Analysis (RFA) table that includes the wells 
along the left side, in addition to the field QC samples (duplicates, MS/MSDs, and blanks), 
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and total number of samples. Across the top, include the analytical method name and 
number, laboratory, sample containers, preservatives, and holding times (for extraction and 
analysis).  



Describe the laboratories used for the analysis of groundwater samples.  



2.4 Quality Assurance/Quality Control Samples 
Describe the field QA/QC samples collected in accordance with the following protocols 
outlined in the FSP and QAPP.  



• Ambient Blanks – collected to verify that contamination was not introduced to samples 
during collection, handling, or shipping. They were prepared by …. 



• Equipment Blanks – collected to verify whether or not contamination was introduced to 
samples through the repeated use of sampling equipment at different sample locations. 
One equipment blank per …. 



• Field Duplicates – independent samples collected as close as possible to a primary 
sample from the same source and used to document sampling precision. Field 
duplicates were ….. 



• Laboratory QC Samples – collected to perform MS and MSD analyses. An MS is an 
aliquot of a sample spiked with a known concentration of target analyte and provides a 
measure of the method accuracy. The MSD is a laboratory split sample of the MS and is 
used to determine the precision of the method. Twice the normal water volume was 
collected for ….  



• Temperature Blanks – consist of a VOC sample vial filled in the field with deionized 
water, handled like an environmental sample, and returned to the laboratory for 
analysis. The temperature blanks provide a means of verifying that samples have been 
maintained at the proper temperature (4 degrees Celsius [°C]) following collection and 
during transport to the laboratory. Temperature blanks were included with each ... 



2.5 Collection & Disposal of Investigation-Derived Waste (IDW) 
Provide procedures for the following: 



• Collection of IDW (decontamination water, purge water, and excess preservatives, if 
any) 



• Transportation of IDW 



• Disposal of IDW 



• Waste manifests should be included in an appendix. 
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3 Data Validation and Findings 



This section summarizes the procedures and findings for validation of analytical data from 
the groundwater monitoring event(s). 



3.1 Data Validation Methodology 
• Description of data validation applied to data – levels of validation applied to 



percentages of analytical data. 



• Guidelines – QAPP and the EPA Functional Guidelines for Validation of Organic Data 
and Inorganic Data. 



• Data validation flags should be used for data reported in this monitoring report and 
should be entered into the database used for the project reports. 



• Consultant or subcontractor used to perform data validation.  



3.2 Reporting 
• Data validation reports are provided in Appendix __. 



• Data validation findings and qualifications/flags are summarized in Table __. 



3.3 Data Validation Findings 
Summarize the findings of the data validation, for example: 



• Percentage of data found to be within criteria 



• Qualified data  



• Systematic laboratory errors and significant data biases observed (state which data it 
applies to) 



• Rejected data (list compounds and samples/wells) and causes for rejected data 



3.4 Data Storage 
Backup information for the data evaluation and validation findings includes the following: 



• Laboratory hardcopy data packages, assembled in sample delivery group (SDG) units, 
which include all QC data (Appendix __).  



• Project and laboratory electronic databases, which include all sample concentration data 
with laboratory data flags. State where the project database data are stored.  



• Chain-of-Custody forms and tracking records (Appendix __).  
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• Laboratory bench records and sample custody logs maintained by the laboratory 
(included in lab data reports). 



3.5 Data Quality Assessment and QC Data 
This section should provide an assessment of the data quality in terms of the data quality 
parameters specified in the project QAPP document (i.e., precision, accuracy, 
representativeness, comparability, and completeness [PARCC]).  
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4 Results and Discussion 



This section summarizes the results of the groundwater sampling event(s).  



4.1 Groundwater Elevation Data 
Provide a description of the following: 



• Calculation of water level elevations from depth-to-water data and MP monitoring data. 



• Reference point elevations and datum. 



• Include a table with the compiled water level data for the period of record for each well, 
including the most recent water level measurement. The table should include well name, 
well depth, well screen interval, hydrogeologic interval, reference point elevation, 
depth-to-water, and water level elevation.  



4.1.1 Hydrographs 
• Prepare hydrographs for all wells (Appendix __). 



− Well clusters and WestbayTM MP wells should be shown on the same graph, with 
multiple graphs on each page 



− All other wells should be shown as individual graphs  



− Show the well screen depths on the hydrographs (for example, under well name) 



• A figure showing rainfall (summarized quarterly) and cumulative departure from mean 
annual rainfall should be included and updated yearly.  



• Discuss trends in water levels over the historical record and the current elevations 
compared to the historical range in values. 



4.1.2 Water Level Contour Maps 
• Groundwater level contour maps should be prepared for each applicable hydrogeologic 



unit (for each comprehensive monitoring event). Show the wells used to generate the 
water contours. Label the wells with measured water levels along with screen depths. 



4.1.3 Calculated Hydraulic Gradients 
4.1.3.1 Horizontal Gradients 
• Horizontal gradients should be calculated at four or five specific locations and shown as 



vectors on the updated water level elevation map(s) included as figures. Water level 
measurements from the same set of wells should be used to calculate the horizontal 
gradients for each sampling event.  



• Comment on changes in hydraulic gradients (magnitude or direction) within the PVOU.  
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4.1.3.2 Vertical Gradients 
• As applicable for each operable unit, vertical gradients should be calculated at the 



locations of WestbayTM MP wells or well clusters to assess the presence, direction (up or 
down), and magnitude of vertical gradients (or head differences).  



• Summarize the calculated gradients in a table and describe the direction, magnitude, 
and interpreted causes of observed vertical gradients.  



4.2 Groundwater Quality Data 
This section discusses the analytical results of the past one or two sampling events (for a 
basic or comprehensive monitoring report, respectively). The groundwater quality data will 
be summarized in a series of tables and figures. The full laboratory reports should be 
provided in an appendix. The following contents should be included, as discussed in the 
following subsections: 



• Tabular summary of detected contaminants 



• Updated historic groundwater quality summary tables 



• Updated plume maps 



• Updated hydrogeologic cross sections showing vertical contaminant distributions 



• Time-series plots for selected contaminants  



• Trend analysis  



Note: Primary (not duplicate or split) sample results should be used for the preparation of 
plume maps and in the trend analysis (described below). 



4.2.1 Summary of Detected Contaminants 
• Tabular summary of detected contaminants. Prepare one or more table(s) that 



summarize the following data for the most recent sampling event for each analyte: 
number of wells sampled for analyte, number of detects, range of reporting limits, range 
of detected concentrations, location of maximum concentrations, screening level 
(numerical value and description of regulatory limit [for example, EPA drinking water 
standard]), number of samples exceeding regulatory limit, and percentage of wells 
exceeding regulatory limit. Separately sort the organic and inorganic constituents from 
the greatest to least percentage of exceedances.  



• Updated historic groundwater quality summary tables. For all detected contaminants, 
updated tables should be prepared that include all historical data for all wells in 
historical order with the most recent at the bottom of the list for each well. Depending 
on the number of detected contaminants, two or three separate tables may be needed to 
show the compiled data for detected VOCs, 1,4-dioxane, 1,2,3-trichloropropane 
(1,2,3-TCP), total petroleum hydrocarbons (TPH), perchlorate, CCR 17 metals, 
hexavalent chromium, cyanide, and other applicable contaminants. List the numerical 
drinking water standard and type of standard (for example, Maximum Contaminant 
Level [MCL] or Notification Level [NL]) for each contaminant in the table header. 
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Provide the sample date and the contaminant concentration or reporting limit for each 
analysis. Highlight the concentration values that exceed the MCL or Notification Level 
with bold text or some other means to make it clearly stand out. On the first row after 
the well name, list the well screen interval and hydrogeologic unit monitored. 



• For each sampling event, provide a brief description of the detected contaminants 
summarized in the tabular summary of detected contaminants.  



• State if any new contaminants have been detected. 



• Briefly list and summarize tentatively identified compounds (TICs) listed in the VOC 
and SVOC analyses.  



4.2.1.1 Volatile Organic Compounds 
Provide a brief paragraph for each of the most frequently detected VOC contaminants for 
each sampling event (TCE, PCE, 1,1-DCE, and 1,4-dioxane). For each contaminant discuss 
the following: 



• Information summarized in the tabular summary of detected contaminants: number of 
detects, range of reporting limits, range of detected concentrations, location of maximum 
concentrations, screening level (numerical value and description of regulatory limit 
[drinking water standard]), number of samples exceeding regulatory limit, percentage of 
wells exceeding regulatory limit, well(s) with the highest concentrations, and significant 
changes in concentrations. 



• First-time detections of specific VOCs at different wells. 



• Changes in the lateral extent of the VOC plumes or of individual VOCs if VOC-specific 
plume maps have been prepared. 



• Elevated reporting limits as a result of sample dilutions that needed matrix effects for 
sample concentrations above the laboratory instrument calibration range.  



4.2.1.2 Inorganic Constituents 
Provide a brief paragraph for each of the most frequently detected metals and inorganic 
constituents (for example, cyanide, hexavalent chromium for SZ-South) exceeding 
regulatory criteria. Cover the same information listed in Section 4.2.1.1.  



4.2.2 Contaminant Distributions 
This section discusses the observed changes in lateral and vertical contaminant 
distributions. The following figures should be prepared to facilitate the discussion:  



• Updated contaminant plume maps.  



− Prepare updated and contoured contaminant plume maps (figures) in terms of 
multiples of MCLs using the measured PCE, TCE, 1,1-DCE, and 1,4-dioxane 
concentrations showing contamination contoured from non-detect (ND) to <MCL, 
MCL to <10 × MCLs, 10 × MCLs to <20 × MCLs, 20 × MCLs to <100 × MCLs, and 
100 × MCLs to 1,000 × MCLs.  
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− Separate maps for individual key contaminants of concern (for example, PCE, TCE, 
1,1-DCE, and 1,4-dioxane) from the most recent sampling event should be prepared. 
On each map, label the measured contaminant concentrations.  



− Note that for IZ, a set of plume maps should be prepared for both the UIZ and the 
LIZ. A composite plume map covering both the LIZ and the UIZ should also be 
prepared.  



• Updated cross sections with posted concentrations. The change in the vertical 
distribution of contaminants over time will be shown for the sampling events by the 
contaminant concentrations posted on updated hydrogeologic cross sections. It is 
assumed that EPA will periodically prepare concentration contours on the cross sections 
unless EPA requests that they be prepared by the Responsible Parties.  



4.2.3 Temporal Changes in Contaminant Concentrations 
This section discusses the observed temporal trends in contaminant concentrations. 
Time-series plots should be prepared for the key contaminants to visually display the 
temporal trends in contaminant concentrations. In addition, formal statistical trend analysis 
should be conducted to quantify the temporal trend and identify statistically significant 
changes in contaminant concentrations at individual monitoring wells. 



4.2.3.1 Time-Series Plots for Contaminant Concentrations 
Contaminant time-series plots showing contaminant concentrations versus time for the 
range of available data for TCE, PCE, 1,1-DCE, 1,1-DCA, 1,2-DCA, cis-1,2-DCE, and 
1,4-dioxane should be prepared (one graph per well with all VOC contaminants for each 
well). 



4.2.3.2 Trend Analysis 
Statistical trend analyses should be included to assist in identifying the areas of increased or 
decreased contaminant concentrations.  



Statistical Analysis Method 
• Use of the Mann-Kendall [M-K] test is recommended. The M-K test is a nonparametric 



test that is robust to the underlying distribution of observed values and does not require 
uniform spacing between observations. A detailed description of the test is found in 
numerous references, including EPA’s Unified Guidance (EPA, 2009). 



• The M-K test requires a minimum of four unique observations and is increasingly 
optimally applied with larger sample sizes. A sample size of 10 to 12 is preferred, but 
constraints to available data over the majority of the network argue for a more relaxed 
sample size for trend testing. In addition, trend analysis cannot be performed for 
datasets with the substantial presence of NDs. 



• State which statistical software was used for the analysis.  



Trend Analyses for VOC Concentrations 
• State which measurements were included in the analysis. 



• Include all contaminants of concern with sufficient detectable values in the trend 
analysis.  
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• Include a tabular summary of the matrix of the trend analysis conducted on 
concentration data collected from the PVOU monitoring wells for detected 
contaminants.  



• For the chemical compound concentration with sufficient data to perform trend analysis, 
state how many (and which) chemicals showed significant decreasing trends, significant 
increasing trends, and no significant trend.  



• Include figures showing the spatial distribution of the trends depicted by symbols for 
selected chemical compounds, including PCE, TCE, 1,1-DCE, and 1,4-dioxane.  



• For wells with statistically significant trends, state which chemicals have significant 
trends (both increasing and decreasing).  
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5 Summary of Findings  



The summary of findings should include the following information. 



5.1 Groundwater Flow 
• Depth–to-water measurements. Describe significant changes in depth to water and 



trends in water level elevations (hydrographs) – magnitude of increases or decreases.  



• Groundwater elevation contour maps (including horizontal gradients). Describe 
changes in groundwater flow directions as indicated by the updated groundwater 
elevation maps. Specify the magnitude of horizontal gradients calculated at specific 
locations.  



• Vertical gradients. Describe the presence, magnitude, direction, and causes of vertical 
gradients (or piezometric head differences).  



5.2 Contaminant Detections 
• Describe the presence of any newly detected contaminants 



• Summarize detections of contaminants in PVOU groundwater (most commonly detected 
contaminants). 



• For the most common contaminants, specify the percentage of wells in which the 
contaminant was detected, the wells with the maximum concentrations, range of 
contaminant concentrations, and percentage of wells exceeding regulatory criteria. 



• Include the most commonly detected VOCs, 1,4-dioxane, CCR 17 metals, hexavalent 
chromium, and other applicable contaminants.  



5.3 Plume Extent for Main Contaminants 
• Describe updated plume maps prepared for PCE, TCE, 1,1-DCE, and 1,4-dioxane.  



• Describe changes to prior plume maps and new areas in which contaminants were not 
previously detected.  



5.4 Temporal Concentration Trends 
Describe the results of the statistical trend analyses conducted to assess the temporal 
concentration changes of the various contaminants in groundwater at the PVOU, including 
the following topics.  



• Locations and magnitude of increasing concentration trends and which contaminants 
were detected  











5. SUMMARY OF FINDINGS 
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• Locations and magnitude of decreasing concentration trends and which contaminants 
were detected  



• Areas of no change 



• Other topics such as increases of VOC degradation daughter products (which may 
indicate biodegradation) 
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6 Recommendations 



Provide recommendations regarding the following topics: 



• Proposed changes to field decontamination, purging, sampling, and preservation 
techniques.  



• Proposed changes to sampling analytes requested for specific wells.  



• Proposed changes to monitoring wells such as rehabilitation, installation of new wells, 
rebuilding of well heads, worn gaskets, etc. 



• Proposed changes to the content of the basic and comprehensive groundwater 
monitoring reports.  



• Proposed changes to statistical analysis of groundwater monitoring data. 
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7 References 



Previous PVOU Groundwater Monitoring Reports.  



Relevant planning documents (for example, Field Sampling Plan, Quality Assurance Project 
Plan, Health and Safety Plan, EPA-approved Groundwater Monitoring Plan for this sampling 
event). 



United States Environmental Protection Agency (EPA). 2009. Statistical Analysis of 
Groundwater Monitoring Data at RCRA Facilities: Unified Guidance. EPA 530-R-09-007. 
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Proposed Content for 
PVOU Groundwater Monitoring Reports 



Comparison of Basic vs. Comprehensive Monitoring Reports 
Content Basic Comprehensive 



Scope of monitoring event (wells, 
analytes, sampling methods, 
schedule, and rationale) 



X X 



Summary tables of water level data X X 



Hydrographs for all wells  X 



Summary of vertical hydraulic 
gradient at well clusters 



 X 



Cumulative data tables of water 
quality data 



X X 



Updated plume maps of key 
contaminants (PCE, TCE, 1,1-DCE, 
and 1,4-dioxane) 



 X 



Contaminant time-series plots (key 
contaminant concentrations for each 
well) 



 X 



Basic statistical analysis (tabular 
summary) showing indicator of 
statistical increase, decrease, or no 
change in contaminant 
concentrations for each well 



 X 



Written summary of key conclusions: 
changes in contaminant distribution, 
and new contaminants  



X X 



Recommendations for next sampling 
event (changes in wells, well 
sampling procedures, analytes to be 
sampled, or well repairs)  



X X 
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TABLE 3-3a



Summary of Detections - First Quarter 2010



Omega Chemical Superfund Site



Analyte
Screening



Level



Range of 



Detected 



Concentrations



Number of



Locations



>Screening 



Level



Number of 



Locations with 



Detects



Range of 



Reporting 



Limits of 



NonDetects



Location of 



Maximum 



Detect



Screening Level 



Source



(µg/L) (µg/L)



(µg/L)



0.13 J to 6.5 J 041,1,1-Trichloroethane 0.50 to 5.00 OW9 CA/USEPA Primary MCL200



0.2 J to 1,500 1411,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 0.50 to 5.00 OW9 CA/USEPA Primary MCL1,200



0.68  to 26 141,1,2-Trichloroethane 0.50 to 5.00 OW9 CA/USEPA Primary MCL5



0.12 J to 57 7281,1-Dichloroethane 0.50 to 5.00 OW9 CA Primary MCL5



0.82  to 2,200 34401,1-Dichloroethene 0.50 to 1.00 OW9 CA Primary MCL6



4 J 011,2-Dichlorobenzene 0.50 to 5.00 OW9 CA/USEPA Primary MCL600



0.34 J to 350 791,2-Dichloroethane 0.50 to 5.00 OW9 CA Primary MCL0.5



0.7  to 3.2 021,2-Dichloropropane 0.50 to 5.00 MW20A CA/USEPA Primary MCL5



0.15 J to 910 34451,4-Dioxane (p-dioxane) 0.47 to 2.00 OW9 CA Department of Health Services State notification1



4.8 J 11Benzene 0.50 to 5.00 OW9 CA Primary MCL1



0.13 J to 1.4 03Bromodichloromethane 0.50 to 5.00 OW7 CA/USEPA Primary MCL80



2.8 01Bromoform 0.50 to 5.00 MW25A CA/USEPA Primary MCL80



0.24 J 01Carbon disulfide 0.50 to 5.00 MW13B CA Department of Health Services State notification160



0.11 J to 0.35 J 014Carbon tetrachloride 0.50 to 5.00 MW23D CA Primary MCL0.5



0.29 J to 2,000 439Chloroform 0.50 to 5.00 OW9 CA/USEPA Primary MCL80



0.12 J to 51 1738cis-1,2-Dichloroethene 0.50 to 5.00 MW17B CA Primary MCL6



0.12 J to 1.2 02Dibromochloromethane 0.50 to 5.00 OW7 CA/USEPA Primary MCL80



0.13 J to 1.6 J 014Dichlorodifluoromethane (Freon 12) 0.50 to 50.0 MW23C CA Department of Health Services State notification1,000



2.6 01Methyl cyclohexane 0.50 to 5.00 MW27A NE



0.14 J to 4.3 023Methyl tert-butyl ether 0.50 to 5.00 OW4A CA Primary MCL13



0.11 J to 2.4 J 03Methylene chloride 0.50 to 50.0 MW23C CA/USEPA Primary MCL5



0.32 J to 18,000 3854Tetrachloroethene 0.50 to 2.00 OW9 CA/USEPA Primary MCL5



0.11 J to 33 123trans-1,2-Dichloroethene 0.50 to 5.00 OW9 CA Primary MCL10



0.063 J to 1,300 3855Trichloroethene 0.50 to 1.00 OW9 CA/USEPA Primary MCL5



0.31 J to 560 336Trichlorofluoromethane (Freon 11) 0.50 to 5.00 OW9 CA Primary MCL150



0.19 J to 1.1 14Vinyl chloride 0.50 to 5.00 MW27A CA Primary MCL0.5



Notes:



J = Estimated value
µg/L = micrograms per Liter
NE = Not Established
NA = Not Applicable
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Date: 1Q2011



Well ID Easting, x Northing, y
Groundwater 



Elevation



(meters) (meters) (meters)



MW21 400223.26 3756893.99 18.23



MW27A 400902.97 3755901.78 13.40



MW26A 401270.06 3757125.16 21.13



Gradient: 0.0061 (dimensionless)



Groundwater Flow Gradient
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TABLE 3-2



Summary of 2010 First Quarter and Third Quarter, and 2011 First Quarter Vertical Gradients of OPOG and EPA Cluster Wells



Top



Screen



(feet amsl)



Bottom



Screen



(feet amsl)



1st Quarter 



2010



(feet amsl)



3rd Quarter 



2010



(feet amsl)



1st Quarter 



2011



(feet amsl) Adjacent Screens



1st Quarter 



2010



3rd Quarter 



2010



1st Quarter 



2011



MW1A 112.81 97.81 107.99 109.11 109.30 MW1A-MW1B -0.0184 -0.0176 -0.0168



MW1B 83.10 72.70 108.45 109.56 109.73



MW4A 104.32 94.02 107.09 107.84 108.17 MW4A-MW4B -0.0067 -0.0044 -0.0044



MW4B 77.30 67.00 107.27 107.96 108.29 MW4B-MW4C 0.1349 0.1333 0.0790



MW4C 58.69 48.39 104.76 105.48 106.82



MW8A 120.44 105.44 105.68 106.54 107.06 MW8A-MW8B 0.0420 0.0043 0.0019



MW8B 85.33 75.33 104.62 106.43 107.01 MW8B-MW8C 0.0547 0.0641 0.0344



MW8C 63.63 58.63 103.57 105.20 106.35 MW8C-MW8D 0.2304 0.2780 0.1471



MW8D 40.09 30.09 97.57 97.96 102.52



MW9A 123.88 113.88 n/a n/a 113.89 MW9A-MW9B n/a n/a 0.5729



MW9B 99.26 89.06 98.03 100.07 102.59



MW13A 150.33 83.33 136.15 136.18 140.53 MW13A-MW13B 0.4435 0.4589 0.4288



MW13B 140.33 73.33 109.58 108.68 113.90



MW16A 108.47 93.47 n/a 91.38 90.78 MW16A-MW16B n/a 0.1001 0.0457



MW16B 47.47 37.47 84.08 86.38 88.51 MW16B-MW16C 0.0193 0.0681 0.0158



MW16C 4.47 -10.53 83.20 83.28 87.79



MW17A 103.40 88.40 n/a n/a 83.72 MW17A-MW17B n/a n/a 0.2966



MW17B 65.40 55.40 72.60 75.59 76.11 MW17B-MW17C -0.0141 0.1885 0.0062



MW17C -12.60 -22.60 73.70 60.89 75.63



MW18A 88.32 73.32 102.68 102.88 104.20 MW18A-MW18B -0.0060 -0.0048 -0.0044



MW18B 54.32 44.32 102.87 103.03 104.34 MW18B-MW18C 0.0217 0.0559 0.0120



MW18C -1.68 -16.68 101.60 99.76 103.64



MW20A 67.07 52.07 n/a 54.97 55.01 MW20A-MW20B n/a 0.0148 0.0047



MW20B 20.07 10.07 52.26 54.40 54.83 MW20B-MW20C 0.1052 0.3138 0.0760



MW20C -37.93 -47.93 46.16 36.20 50.42



MW23A 114.07 94.07 104.82 106.05 106.65 MW23A-MW23B 0.0318 0.0358 0.0148



MW23B 67.36 52.36 103.56 104.61 106.05 MW23B-MW23C 0.0621 0.0762 0.0392



MW23C 4.36 -10.64 99.65 99.81 103.58 MW23C-MW23D 0.0625 0.0698 0.0593



MW23D -25.64 -35.64 97.93 97.89 101.95



MW24A 112.44 92.44 110.46 110.62 110.54 MW24A-MW24B 0.0894 0.1073 0.0166



MW24B 52.44 37.44 105.41 104.55 109.60 MW24B-MW24C 0.0095 0.0108 0.0117



MW24C 22.44 2.44 105.10 104.20 109.22 MW24C-MW24D 0.0063 0.0192 -0.0004



MW24D -10.56 -15.56 104.94 103.71 109.23



MW25A 103.25 83.25 90.90 92.64 94.24 MW25A-MW25B 0.0028 0.0131 -0.0084



MW25B 58.25 38.25 90.79 92.12 94.58 MW25B-MW25C 0.0384 0.0887 0.0111



MW25C 8.25 -1.75 89.06 88.13 94.08 MW25C-MW25D 0.0584 0.4503 0.0588



Well ID



Screen Location Water Level Vertical Gradient
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TABLE 3-2



Summary of 2010 First Quarter and Third Quarter, and 2011 First Quarter Vertical Gradients of OPOG and EPA Cluster Wells



Top



Screen



(feet amsl)



Bottom



Screen



(feet amsl)



1st Quarter 



2010



(feet amsl)



3rd Quarter 



2010



(feet amsl)



1st Quarter 



2011



(feet amsl) Adjacent Screens



1st Quarter 



2010



3rd Quarter 



2010



1st Quarter 



2011Well ID



Screen Location Water Level Vertical Gradient



MW25D -45.75 -60.75 85.76 62.69 90.76



MW26A 85.98 65.98 67.00 69.29 69.32 MW26A-MW26B 0.0109 0.0108 0.0079



MW26B 50.98 35.98 66.75 69.03 69.13 MW26B-MW26C 0.0647 0.2928 0.0313



MW26C 10.98 -4.02 64.16 57.32 67.88 MW26C-MW26D -0.0541 0.0612 -0.0696



MW26D -29.02 -49.02 66.46 54.72 70.84



MW27A 49.47 29.47 44.07 44.27 43.95 MW27A-MW27B -0.0010 -0.0019 -0.0023



MW27B -4.53 -24.53 44.12 44.37 44.07 MW27B-MW27C 0.2726 0.4323 0.1129



MW27C -40.53 -50.53 35.67 30.97 40.57 MW27C-MW27D 0.0425 0.1850 0.0030



MW27D -60.53 -70.53 34.82 27.27 40.51



OW1A 146.99 132.49 133.52 132.59 n/a OW1A-OW1B 0.3632 0.3301 n/a



OW1B 97.37 87.37 118.76 119.33 121.86



OW3A 136.08 116.08 119.21 118.36 119.09 OW3A-OW3B 0.2888 0.2785 0.1801



OW3B 85.77 75.77 108.56 108.21 112.46



OW4A 135.13 115.13 116.25 115.34 114.97 OW4A-OW4B 0.1752 0.1573 0.0633



OW4B 72.95 62.65 107.86 107.88 111.98



Note:



Monitoring well OW8A is dry, and therefore the OW8 well screen pair is not included.



Abbreviations:



amsl = above mean sea level



n/a = not available
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Figure 3-2 



City of Whittier Annual Rainfall Totals



Omega Chemical Superfund Site
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TABLE 3-5



Summary Matrix of Trend Analysis



Omega Chemical Superfund Site



Well ID T
C



E



D
C



E
1
1



D
IO



X
A



N
E



1
4



P
C



E



T
C



L
M



E



F
C



1
1
3



F
C



1
1



D
C



E
1
2
C



T
B



U
T



M
E



E



D
C



A
1
1



D
C



A
1
2



M
T



L
N



C
L



T
C



A
1
1
1



F
C



1
2



D
C



E
1
2
T



C
T



C
L



T
C



A
1
1
2



DEC INC NS NA Total



MW15 DEC DEC DEC DEC DEC DEC DEC DEC DEC DEC DEC NA NA DEC DEC NA NA 13 0 0 4 17



MW2 DEC DEC DEC DEC DEC DEC DEC NS DEC DEC NA NA NA NS NA NA NA 9 0 2 6 17



MW4A DEC DEC DEC DEC NS DEC DEC DEC DEC DEC NS NA NA NA NA NA NA 9 0 2 6 17



OW5 NS DEC DEC DEC DEC DEC DEC NS NA DEC DEC NA NA NA NA NA NA 8 0 2 7 17



MW10 DEC DEC NA DEC DEC DEC DEC DEC NA NA NA NA NA NA NA NA NA 7 0 0 10 17



MW5 DEC DEC DEC DEC DEC NS NS DEC DEC NS NS NA NA NA NS NA NA 7 0 5 5 17



MW4B NS DEC DEC NS DEC NS DEC NS NS NS NS NA NA NA NA NA NA 4 0 7 6 17



OW10 DEC DEC NA DEC NA NS DEC NA NA NA NA NA NA NA NA NA NA 4 0 1 12 17



OW4A DEC DEC NA DEC DEC NS NS NA NA NA NA NA NA NA NA NA NA 4 0 2 11 17



MW23A DEC NS DEC NS NS NS NS DEC NA NA NA NA NA NA NS NA NA 3 0 6 8 17



MW23C DEC NS NS NS NS NS NS DEC NS NS DEC NA NA NS NS NA NA 3 0 10 4 17



OW1A NS DEC DEC NS NS NA NA NA NA NA NA NA DEC NA NA NA NA 3 0 3 11 17



OW1B DEC NS DEC DEC NA NS NS NA NA NA NA NA NA NA NA NA NA 3 0 3 11 17



OW8A NS NS NS NS DEC NS NS NA NA NS DEC DEC NA NA NA NA NS 3 0 8 6 17



OW7 NS NA NA NS NA DEC DEC NA NA NA NA NA NA NA NA NA NA 2 0 2 13 17



MW13B NS NA NA NS NA NA NA NA DEC NA NS NA NA NA NA NA NA 1 0 3 13 17



MW18B DEC NA NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 1 0 1 15 17



MW25C NS NA NA NS NA DEC NA NA NA NA NA NA NA NA NA NA NA 1 0 2 14 17



MW26B NS NS NA NS NS NS NS DEC NA NS NA NA NA NA NA NA NA 1 0 7 9 17



MW6 NS NS DEC NS NS NS NA NS NA NA NA NA NA NA NA NA NA 1 0 6 10 17



OW6 NS NS NA NS NS DEC NS NA NA NA NA NA NA NA NA NA NA 1 0 5 11 17



MW16B INC INC NA INC INC INC INC INC NA NA NA NA NA NA NA NA NA 0 7 0 10 17



MW1B NS INC INC INC INC INC INC INC NA NA NA NA NA NA NA NA NA 0 7 1 9 17



MW1A NS INC INC INC INC NS NS INC NA NS INC NA NA NA NS NA NA 0 6 5 6 17



MW8B INC INC NA INC INC NS NA INC NA NA NA NA NA NA NA NA NA 0 5 1 11 17



MW8C INC INC NA INC INC NS NA INC NA NA NA NA NA NS NA NA NA 0 5 2 10 17



MW8D NS INC NA INC INC INC INC NS NA NA NA NA NA NA NA NA NA 0 5 2 10 17



MW20A NS INC NS NS NS NS NS INC NA INC NA NA NA NA NA NA NA 0 3 6 8 17



MW23B NS INC NA NS INC INC NA NS NA NA NA NA NA NA NA NA NA 0 3 3 11 17



MW25B NS INC NA INC INC NS NS NS NA NA NA NA NA NA NA NA NA 0 3 4 10 17



MW27C INC NA NA INC NA NA NA INC NA NS NA NA NA NA NA NA NA 0 3 1 13 17



MW17C NS NA NA INC INC NA NA NA NA NA NA NA NA NA NA NA NA 0 2 1 14 17



MW20B NS NS NS NS NS NS NS INC NA INC NA NA NA NA NA NA NA 0 2 7 8 17



MW20C INC INC NA NA NA NA NA NS NA NA NA NA NA NA NA NA NA 0 2 1 14 17



MW23D INC NA NA INC NA NA NA NA NA NA NA NA NA NA NA NA NA 0 2 0 15 17



MW17B NS NS NS NS INC NS NS NS NA NS NA NA NS NA NA NS NA 0 1 10 6 17



MW21 INC NA NS NS NS NA NA NA NA NA NA NA NA NA NA NA NA 0 1 3 13 17



MW24C NA NA NA INC NA NS NS NA NA NA NA NA NA NA NA NA NA 0 1 2 14 17



MW3 NA NA NA INC NA NA NA NA NA NA NA NA NA NA NA NA NA 0 1 0 16 17



MW7 NS NA NA NS INC NS NA NA NA NA NA NA NA NA NA NA NA 0 1 3 13 17



MW8A NS NS NA NS INC NA NA NS NA NA NA NA NA NA NA NA NA 0 1 4 12 17



MW9B INC NS NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 1 2 14 17



OW4B NA NA NA INC NA NA NA NA NS NA NA NA NA NA NA NA NA 0 1 1 15 17



MW11 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW12 NS NS NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 3 14 17



MW13A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW14 NS NS NS NS NS NS NS NA NA NA NA NA NA NA NA NA NA 0 0 7 10 17



MW16A NS NS NA NS NS NA NA NS NA NS NA NA NA NA NA NA NA 0 0 6 11 17



MW16C NS NA NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 2 15 17



MW17A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW18A NS NA NA NS NA NS NA NA NA NA NA NA NA NA NA NA NA 0 0 3 14 17



MW18C NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW19 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW22 NS NA NS NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 3 14 17



MW24A NS NS NA NS NS NS NS NA NA NA NA NA NA NA NA NA NA 0 0 6 11 17



MW24B NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW24D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW25A NS NS NA NS NS NS NS NS NA NS NA NA NA NA NS NA NA 0 0 9 8 17



MW25D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW26A NS NS NA NS NA NS NS NS NA NS NA NA NA NA NA NA NA 0 0 7 10 17



MW26C NS NS NS NS NS NS NS NS NA NA NA NA NA NA NA NA NA 0 0 8 9 17



MW26D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW27A NS NS NA NS NA NS NS NS NA NS NA NA NA NA NA NA NA 0 0 7 10 17



MW27B NS NS NS NA NA NA NA NS NA NS NA NA NA NA NA NA NA 0 0 5 12 17



MW27D NS NA NA NS NA NA NA NS NA NA NA NA NA NA NA NA NA 0 0 3 14 17



MW28 NS NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 2 15 17



MW29 NS NA NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 2 15 17



MW30 NA NA NA NA NA NA NA NS NS NA NS NA NA NA NA NA NA 0 0 3 14 17



MW31 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



MW4C NS NS NS NS NS NS NS NS NA NA NA NA NA NA NA NA NA 0 0 8 9 17



MW9A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



OW2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0 17 17



OW3A NS NS NS NS NS NS NS NA NA NS NA NA NA NA NA NA NA 0 0 8 9 17



OW3B NA NA NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 1 16 17



OW8B NA NA NA NS NA NA NA NA NA NA NA NA NA NA NA NA NA 0 0 1 16 17
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TABLE 3-5



Summary Matrix of Trend Analysis



Omega Chemical Superfund Site



Well ID T
C



E



D
C



E
1
1



D
IO



X
A



N
E



1
4



P
C



E



T
C



L
M



E



F
C



1
1
3



F
C



1
1



D
C



E
1
2
C



T
B



U
T



M
E



E



D
C



A
1
1



D
C



A
1
2



M
T



L
N



C
L



T
C



A
1
1
1



F
C



1
2



D
C



E
1
2
T



C
T



C
L



T
C



A
1
1
2



DEC INC NS NA Total



OW9 NS NS NS NS NS NS NS NA NA NS NS NA NA NA NA NA NA 0 0 9 8 17



Summary



DEC 11 10 10 9 8 8 8 7 5 4 4 1 1 1 1 0 0 88 63 239 902 1292



INC 8 10 2 13 12 4 3 8 0 2 1 0 0 0 0 0 0 63



NS 39 23 14 38 18 29 23 19 4 15 6 0 1 3 5 1 1 239



NA 18 33 50 16 38 35 42 42 67 55 65 75 74 72 70 75 75 902



Total 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 1292



Symbol



DEC



INC



NS



NA



Note:



The table is sorted by significant trends.



Abbreviations:



This data is updated through 1st quarter 2011



TCE = Trichloroethene; DCE11 = 1,1-DCE; DIOXANE14 = 1,4-Dioxane; PCE = Tetrachloroethene; TCLME = Trichloromethylene (Chloroform); FC113 = Freon 113; 



FC11 = Freon 11; DCE12C = cis-1,2-DCE; TBUTMEE = Methyl tertiary butyl ether; DCA11 = 1,1-DCA; DCA12 = 1,2-DCA; MTLNCL = Methylene chloride; 



TCA111 = 1,1,1-Trichloroethane; FC12 = Freon 12; DCE12T = trans-1,2-Dichloroethene; CTCL = Carbon tetrachloride; TCA112 = 1,1,2-Trichloroethane



Coding



Decreasing trend



Increasing trend



No significant trend



Data insufficient to test for trend



Analyte not quantified in well



ES042412072041SCO/ 121160007/TABLE 7_format_analytes_removed 2 of 2













TABLE 3-1a
OPOG and EPA Historical Groundwater Elevations 



Well ID



Screen Interval



(feet bgs) Date



Depth to 



Water



(feet bmp)



Measuring Point 



Elevation



(feet amsl)



Water Level 



Elevation



(feet amsl)



Consultant/



Source



MW1A 45-60 08/19/02 33.74 157.71 123.97 Weston



11/18/02 35.65 157.71 122.06 Weston



02/26/03 34.68 157.71 123.03 Weston



05/21/03 32.33 157.71 125.38 Weston



03/04/04 39.04 157.71 118.67 CH2M HILL 



06/23/04 39.77 157.71 117.94 CH2M HILL 



09/14/04 41.02 157.71 116.69 CH2M HILL 



12/07/04 42.65 157.71 115.06 CH2M HILL 



03/02/05 41.88 157.71 115.83 CH2M HILL 



06/21/05 34.91 157.71 122.80 CH2M HILL 



09/01/05 33.36 157.71 124.35 CH2M HILL 



03/08/06 33.84 157.71 123.87 CH2M HILL 



05/23/06 32.51 157.71 125.20 CH2M HILL 



09/08/06 33.08 157.71 124.63 CH2M HILL 



03/07/07 33.84 157.71 123.87 CH2M HILL 



07/25/07 33.55 157.71 124.16 CH2M HILL 



02/26/08 38.46 157.71 119.25 CH2M HILL 



03/04/09 44.32 157.71 113.39 CH2M HILL 



09/11/09 46.70 157.71 111.01 CH2M HILL 



03/11/10 49.72 157.71 107.99 CH2M HILL 



09/02/10 48.60 157.71 109.11 CH2M HILL 



02/25/11 48.41 157.71 109.30 CH2M HILL 



02/28/11 48.41 157.71 109.30 CH2M HILL 



MW1B 75-85.4 08/28/02 34.05 158.05 124.00 Weston



11/18/02 35.10 158.05 122.95 Weston



02/26/03 34.56 158.05 123.49 Weston



05/21/03 32.32 158.05 125.73 Weston



03/04/04 38.93 158.05 119.12 CH2M HILL 



06/23/04 39.64 158.05 118.41 CH2M HILL 



09/14/04 40.91 158.05 117.14 CH2M HILL 



12/07/04 42.51 158.05 115.54 CH2M HILL 



03/02/05 41.73 158.05 116.32 CH2M HILL 



06/21/05 34.91 158.05 123.14 CH2M HILL 



09/01/05 33.22 158.05 124.83 CH2M HILL 



03/08/06 33.80 158.05 124.25 CH2M HILL 



05/23/06 32.39 158.05 125.66 CH2M HILL 



09/08/06 32.96 158.05 125.09 CH2M HILL 



03/07/07 33.68 158.05 124.37 CH2M HILL 



07/25/07 33.42 158.05 124.63 CH2M HILL 



02/26/08 38.33 158.05 119.72 CH2M HILL 



03/04/09 44.20 158.05 113.85 CH2M HILL 



09/11/09 46.57 158.05 111.48 CH2M HILL 



03/11/10 49.60 158.05 108.45 CH2M HILL 



09/02/10 48.49 158.05 109.56 CH2M HILL 



02/25/11 48.32 158.05 109.73 CH2M HILL 



02/28/11 48.30 158.05 109.75 CH2M HILL 



MW2 45-60 08/19/02 30.05 154.21 124.16 Weston



11/20/02 31.88 154.21 122.33 Weston



03/03/03 31.18 154.21 123.03 Weston



05/22/03 29.05 154.21 125.16 Weston
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TABLE 1-1



OPOG and EPA Monitoring Well Construction Details



Omega Chemical Superfund Site



Well ID



X Coordinate



(meters)



Y Coordinate



(meters)



Surface



Elevation



(feet amsl)



TOC Elevation



(feet amsl)



Depth to Screen 



Top



(feet bgs)



Depth to Screen 



Bottom



(feet bgs)



Total Depth



(feet bgs)



Total Depth 



Drilled



(feet bgs)



Borehole



Diameter



(inches)



Casing



Diameter



(inches)



Screen



Material



Screen Slot 



Size



(inches)



Casing



Material



Filter Pack 



Grade



Filter Pack 



Top



(feet bgs)



Filter Pack 



Bottom



(feet bgs)



Drilling



Method



Annular Seal 



Material



Annular Seal 



Top



(feet bgs)



Annular Seal 



Bottom



(feet bgs)



OW1A 403554.4000 3759242.1000 209.99
a



212.50
a



63 77.5 77.5 80 10 4 SST 0.02 SCH40 PVC 2/12 59 78 hollow stem auger neat slurry 3.5 56.2



OW1B 403542.8490 3759236.7550 207.37 207.18 110 120 120 130 10 4 SST 0.02 Mild Steel 2/12 99 130 hollow stem auger



95/5 slurry



bentonite pellets



0



96



96



99



OW2 403461.2000 3759246.6000 203.24
a



202.30
a



60 80 80 85 10 4 SST 0.02 Mild Steel 2/12 55 85 hollow stem auger



95/5 slurry



bentonite pellets



0



50



50



55



OW3A 403503.4000 3759170.1000 199.08
a



198.53
a



63 83 83 85 10 4 SST 0.02 Mild Steel 2/12 58 85 hollow stem auger



95/5 slurry



bentonite pellets



0



53



53



58



OW3B* 403522.0000 3759148.0000 197.77
a



197.06
a



112 122 122 139 10 4 SST 0.01 SCH40 PVC 2/12 106 126 mud rotary



95/5 slurry



bentonite chips



#30 transition sand



0



99



105



99



105



107



OW4A 403320.6000 3759071.9000 184.93
a



184.67
a



49.8 69.8 69.8 80 10 4 SST 0.02 Mild Steel 2/12 47.7 75.7 hollow stem auger



95/5 slurry



bentonite pellets



2



42.5



42.5



47.7



OW4B 403317.0360 3759072.3480 184.95 184.50 112 122.3 122.3 132 10 4 SST 0.02 Mild Steel 2/12 109.5 132 hollow stem auger



95/5 slurry



bentonite pellets



2



105



105



109.5



OW5 402744.6000 3758929.8000 154.88
a



154.16
a



30 50 50 52 10 4 SST 0.02 SCH40 PVC 2/12 25 51 hollow stem auger



95/5 slurry



bentonite



0



20



20



25



OW6 403207.7000 3758942.3000 173.14
a



172.74
a



38 58 58 61.5 10 4 SST 0.02 Mild Steel 2/12 36 59 hollow stem auger



95/5 slurry



bentonite chips



2



30.5



30.5



36



OW7 403600.4000 3759301.6000 215.54
a



214.21
a



70.9 90.9 90.9 92 10 4 SST 0.02 Mild Steel 2/12 65 92.5 hollow stem auger



95/5 slurry



bentonite pellets



2



60.6



60.6



65



OW8A 403481.6370 3759209.4910 201.20 200.64 60.4 80 80 81 10 4 SST 0.02 Mild Steel 2/12 55 81 hollow stem auger



95/5 slurry



bentonite pellets



2



51



51



55



OW8B 403480.0430 3759212.7890 201.43 200.82 116 126 126 143 10 4 SST 0.01 SCH40 PVC 2/12 111.3 128 mud rotary 95/5 slurry 2 110



OW-9 403443.8000 3759195.6000 198.26
a



195.70
a



70 90 90.2 n/a n/a 4 SST 0.02 SCH40 PVC 2/12 65.0 90 hollow stem auger 95/5 slurry 2 60



OW-10 403476.6000 3759118.7000 195.77
a



193.17
a



70 89.5 90.2 n/a n/a 4 SST 0.02 SCH40 PVC 2/12 64.5 90 hollow stem auger 95/5 slurry 2 59.5



MW1A 402749.8678 3759022.8370 157.81 157.71 45 60 60 60 10 4 SCH40 PVC 0.02 SCH40 PVC 3 41.5 60 hollow stem auger



95/5 slurry



medium chips



1



35



35



42



MW1B 402749.9621 3759020.3187 158.10 158.05 75 85.4 85.4 95 10 4 SCH40 PVC 0.02 SCH40 PVC 3 72 86 hollow stem auger



95/5 slurry



bentonite pellets



1



67



67



72



MW2 402799.4810 3758870.1561 154.24 154.21 45 60 60 60 10 4 SCH40 PVC 0.02 SCH40 PVC 3 42.5 60 hollow stem auger



95/5 slurry



bentonite pellets



1



38



38



42



MW3 402931.5361 3758376.4901 151.86 151.48 38 48 48 51.3 10 4 SCH40 PVC 0.02 SCH40 PVC 3 35.5 48 hollow stem auger



95/5 slurry



bentonite chips



1



32



32



36



MW4A 402537.1475 3758403.1393 147.02 146.80 42.7 53 53 53 10 4 SCH40 PVC 0.02 SCH40 PVC 3 38.5 53 hollow stem auger



95/5 slurry



bentonite chips



1



36



36



38.5



MW4B 402539.6698 3758404.8988 147.00 146.84 69.7 80 80 125 10 2 SCH40 PVC 0.02 SCH40 PVC 3 67 80 mud rotary



95/5 slurry



bentonite



chips/pellets



1



61.5



61.5



67



MW4C 402539.8674 3758404.7150 147.39 147.10 88.7 99 99 125 10 2 SCH40 PVC 0.02 SCH40 PVC 3 85 99.5 mud rotary bentonite pellets 80 85



MW5 402519.7145 3758707.9616 150.84 150.60 43.3 53.3 53.3 53 10 4 SCH40 PVC 10.00 SCH40 PVC 3 40.5 53.3 hollow stem auger



95/5 slurry



bentonite chips



1



34



34



40.5



MW6 402213.7998 3758823.5521 150.39 150.28 37.1 47.5 47.5 47.5 10 4 SCH40 PVC 0.02 SCH40 PVC 3 35 47.5 hollow stem auger



95/5 slurry



bentonite pellets



1



32



32



35
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From: Chavira, Raymond
To: Scott.Parsons@tetratech.com
Cc: Bradley.Barquest@utc.com
Subject: Fw: SZ-South Final RDI Work Plan and Response to Comments Letter
Date: Wednesday, January 30, 2013 2:22:37 PM
Attachments: 2012-1204-Benchmark-Response to EPA Comments on RDI Work Plan.pdf


Per your request


----- Forwarded by Raymond Chavira/R9/USEPA/US on 01/30/2013 02:22 PM -----


From:   "Kwan, Joseph P (CO)" <Joe.Kwan@ngc.com>


To:     Raymond Chavira/R9/USEPA/US@EPA,


Cc:     "Pete MacNicholl (pmacnich@dtsc.ca.gov)" <pmacnich@dtsc.ca.gov>, "Tom.Perina@CH2M.com"
 <Tom.Perina@CH2M.com>, "John Dolegowski (john.dolegowski@ch2m.com)" <john.dolegowski@ch2m.com>,
 "Don Indermill (dindermill@waterboards.ca.gov)" <dindermill@waterboards.ca.gov>


Date:   12/04/2012 08:18 PM


Subject:        SZ-South Final RDI Work Plan and Response to Comments Letter


Ray - Attached is the response to comments letter responding to EPA's 10/10/2012 comments
 to the SZ-South RDI work plan.  The response to comments letter also includes replacement
 pages for the RDI work plan.  Paper copies of these replacement pages will be sent out
 tomorrow for overnight delivery on Thursday (12/6/2012).


 


An electronic copy of the final RDI work plan (entire version) has also been prepared and
 uploaded to the Orion FTP website.  Please click on the link below to download the full
 electronic copy of the final RDI work plan.


 


http://ftp2.orionenv.com/dm/index.php?
interface=download&hash=3ca84622626c3c4e32a7f3e72be1bcb9


 


Please let me know if you have any questions.


 


-Joe-


 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=629CE31AC2BF4D818B9C4B0F6869807A-RCHAVIRA

mailto:Scott.Parsons@tetratech.com

mailto:Bradley.Barquest@utc.com

http://ftp2.orionenv.com/dm/index.php?interface=download&hash=3ca84622626c3c4e32a7f3e72be1bcb9

http://ftp2.orionenv.com/dm/index.php?interface=download&hash=3ca84622626c3c4e32a7f3e72be1bcb9






   Northrop Grumman Corporation 



2980 Fairview Park Drive 



Falls Church, Virginia 22042-4511 



 



Joseph P. Kwan 



703-280-4035 



Joe.Kwan@ngc.com 



 



 



 



4 December 2012 
 
Mr. Raymond Chavira 
Remedial Project Manager 
U.S. Environmental Protection Agency - Region 9 
75 Hawthorne Street, SFD-7-3 
San Francisco, CA 94105 
 
Re: Response to USEPA Comments on Remedial Design Investigation Work Plan 



Shallow Zone South of Puente Creek 
Puente Valley Operable Unit 



 
Dear Mr. Chavira: 
 
Northrop Grumman Systems Corporation (Northrop Grumman) received conditional 
approval of the Shallow Zone South of Puente Creek (SZ-South) Remedial Design 
Investigation (RDI) Work Plan along with comments to the work plan from U.S. 
Environmental Protection Agency (USEPA) in a letter dated 10 October 2012 
(Attachment A).  In the letter, USEPA requested that Northrop Grumman provide the 
following: 



 Replacement pages, as appropriate, to address the comments 
 Response to Comments letter to identify how and where document changes 



were made to respond to USEPA’s comments 
 Final electronic version of the RDI Work Plan with the comments incorporated. 



Replacement pages with USEPA’s comments incorporated are included in 
Attachment B.  USEPA’s comments to the RDI Work Plan are copied below in italics, 
followed by our responses.  The electronic version of the Final RDI Work Plan will be 
uploaded to the Orion Environmental Inc. (Orion) FTP website, and a link to the Orion 
FTP website will be e-mailed to you. 



RDI Work Plan Review Comments 



Comment 1: Section A.1.  This section should clearly identify a position(s) within 
Orion that provides independent QA management/oversight.  This section should 
identify Northrop Grumman’s (Orion’s) Quality Assurance Manager. 



Response:  Mike Purchase of Orion will provide quality assurance management and 
oversight for the RDI.  Changes were made to the Quality Assurance Project Plan 
(QAPP) on pages A-1 and A-4.   



Comment 2:  Figure 1, Site Location Map.  This figure should show that the “Site” is 
not only the former Benchmark Facility, but the SZ-South, defined in the Unilateral 
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Administrative Order No. 2011-14 as “the Shallow Zone South of Puente Creek shall 
mean the shallow zone of the PVOU aquifer, as referenced in the PVOU ROD and 
ESD, that lies south of Puente Creek and is bounded on the east, west, and south by 
the extent of shallow zone contamination.” 



Response:  A note was added to Figure 1 of the RDI work plan to clarify the extent of 
the SZ-South. 



Comment 3: Section 1.2, Scope of Work, page 1-3.  The RDI Work Plan should state 
that additional scope pertaining to the RDI for the SZ-South is covered in the “Draft 
Vapor Intrusion Sampling and Analysis Work Plan” (Northrop Grumman, 29 August 
2012) or subsequent VI Work Plan. 



Response:  Changes were made to the RDI Work Plan text in the third bullet under 
the “Site Wide” heading in Section 1.2 on page 1-3 and a reference was added to 
Section 8.0 on page 8-1 to respond to this comment.  Changes were also made to the 
QAPP text in the third bullet under the “Site Wide” heading in Section A.3.1 on page 
A-7 and reference was added to the References on page R-1 to respond to this 
comment.  Changes were also made to the Field Sampling Plan text in the third bullet 
under the “Site Wide” heading in Section 1.2 on page 1-3 and reference was added to 
Section 7.0 on page 7-1 to respond to this comment. 



Comment 4:  Appendix A, Conceptual Site Model, bottom of page A-7.  The following 
three pages of text (A-8, to A-10) appear to have been accidentally inserted from 
another portion of the document.  The correct pages need to be inserted at this 
location. 



Response:  These pages are correct in the electronic copy.  Replacement pages will 
be sent out for the paper copies.  No changes were made to the text. 



Comment 5:  CSM Cross Sections, Appendix A-A.  As stated in EPA’s previously 
submitted comments, the correlation of fine and coarse-grained units in the Cross 
Sections D-D’, E-E’, F-F, and G-G’ (Figs 7 to 10) appear somewhat arbitrary and must 
to be updated with the receipt of data from additional borings installed as part of the 
Remedial Design Investigation (RDI). 



Response:  Northrop Grumman will revise the cross sections based on data collected 
during the RDI.  Revised cross sections will be submitted in the RDI Report.  No 
changes were made to the text. 



Comment 6:  Data Quality Objective (DQO) Tables B-1, B-2, B-3, B-4, B-5, B-7, B-8, 
B-9, B-10, Appendix A-B.  As previously commented, numerous laboratory reporting 
limits are higher than the screening levels.  We recommend that reporting limits 
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should try and achieve the lowest levels whenever possible and justification should be 
provided when there is difference between the reporting and screening levels.   



1. Northrop Grumman should identify all cases in which the reporting limit is 
greater than the regulatory limit; and 



o Modify the method ( e.g. use  SIM or ICP/MS) to get lab reporting limits 
below the criteria; or 



o If it is not practicable to get lower reporting limits, then check and verify if 
laboratory specific method detection limits (MDLs) are below criteria.  If 
MDLs are below criteria, they can be used in decision-making. 



o If it is not practicable to lower limits and MDLs are not lower than criteria, 
then an explanation shall be provided as to how the non-detect data will 
be used and or evaluated for parameters with criteria below MDLs. 



Response:  All analytes have been identified where reporting limits are greater than 
the regulatory limits and are indicated on DQO tables B-1 through B-10.  Where the 
reporting limit is greater than the regulatory limit and the MDL is below the regulatory 
limit, the MDL will be used in decision making.  Detections below the reporting limit 
and above the MDL will be flagged as estimated (J flagged).  All reporting limits for 
chemicals of concern are below Maximum Contaminant Levels (MCLs) for those 
analytes for which MCLs have been established. 



Please do not hesitate to let me know if you have any questions. 
 
Sincerely, 
 
 
 
Joseph P. Kwan 
Corporate Director, Environmental Remediation 
on behalf of Northrop Grumman Systems Corporation 



 
Attachments 



Attachment A - USEPA Conditional Approval of RDI Work Plan, Shallow South  
 of Puente Creek 
Attachment B - Replacement pages for RDI Work Plan, Shallow Zone South of Puente  
 Creek 



 
cc:  Pete MacNicholl - DTSC 
 Don Indermill - RWQCB 
 Tom Perina - CH2M Hill 
 John Dolegowski - CH2M Hill 











 
 
 



 



ATTACHMENT A 
 



USEPA CONDITIONAL APPROVAL OF RDI WORK PLAN, 
SHALLOW ZONE SOUTH OF PUENTE CREEK











 



 
 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 REGION IX 
 75 Hawthorne Street 
 San Francisco, CA  94105 
 



October 10, 2012 
 
 
 
Mr. Joseph P. Kwan  
Corporate Director, Environmental Remediation  
Northrop Grumman Corporation  
2980 Fairview Park Drive  
Falls Church, Virginia  22042-4511  
 
 
Subject: EPA Conditional Approval of Remedial Design Investigation Work Plan, Puente 



Valley Operable Unit, prepared for Northrop Grumman Systems Corporation by 
Orion Environmental, dated August 2012. 



 
Dear Mr. Kwan: 



The United States Environmental Protection Agency, Region 9 (EPA) has reviewed the 
Remedial Design Investigation Work Plan, Puente Valley Operable Unit, prepared for Northrop 
Grumman Systems Corporation by Orion Environmental dated August 2012.  The Remedial 
Design Investigation (RDI) Work Plan is a required deliverable under the Northrop Grumman 
Administrative Order Docket No. 2011-14 (Attachment 4, Statement of Work, section IV, B1). 



The Draft QAPP was submitted by Northrop Grumman on 01 June 2011 and EPA provided 
review comments dated 25 June 2012.  Northrop Grumman submitted the Draft FSP and Draft 
WIP on 02 July 2012 and EPA provided review comments dated 27 July 2012.  Northrop 
Grumman submitted the Draft Groundwater Flow Modeling Plan (Appendix C of the Remedial 
Design Investigation (RDI) Work Plan) on 25 June 2012 and submitted the Draft HSP in July 
2012.  EPA provided comments on 27 July 2012.  The Technical comments previously sent to 
Northrop Grumman appear to have been adequately addressed and incorporated in the RDI Work 
Plan. 



EPA has additional comments on the RDI Work Plan (provided in Appendix); these comments 
do not warrant a full re-submittal of the RDI Work Plan and EPA has the ability to request 
additional modifications as warranted by field activities and site conditions.  Instead, Northrop 
Grumman shall: 



(a) issue replacement pages, as appropriate, to address these comments; 



(b) submit a Response to Comments letter or addendum along with the revised document, so 
that we can identify how and where document changes have been made to respond to 
EPA’s review comments; and,  



(c)  submit a final electronic version for the site file. 



 











 



 



Accordingly, EPA conditionally approves the RDI Work Plan subject to modifications per 
comments described in the Appendix. 



If you have any questions concerning this matter, please contact me at (415) 947-4218. 



 



Sincerely, 



 
 
 
Raymond Chavira 
Remedial Project Manager 
Puente Valley Operable Unit 



 
 
 
 
cc: 
 



Rick Lewis, LGC 
Matthew Nelson, Orion Environmental 
Linda Niemeyer/Watermark  
Peter MacNicholl, DTSC 
Tom Perina/CH2M HILL 
File 
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APPENDIX 
EPA REVIEW COMMENTS 



 
 
EPA Review of the Remedial Design Investigation (RDI) Work Plan submitted by Orion on 
behalf of Northrop Grumman Systems Corporation (Northrop Grumman) in accordance with 
the Remedial Design/Remedial Action (RD/RA) Statement of Work (SOW) for the SZ-South 
remedy of the Puente Valley Operable Unit (PVOU).  The SOW is Attachment 4 to 
Unilateral Administrative Order (UAO) 2011-14 issued by U.S. Environmental Protection 
Agency (USEPA) to Northrop Grumman on 16 September 2011.  
 
BACKGROUND 
The RDI Work Plan includes the following separate documents, all of which were previously 
submitted and reviewed by EPA: 



• Quality Assurance Project Plan (QAPP) – Appendix A 



o Conceptual Site Model – Appendix A-A 



o Data Quality Objectives (DQOs) – Appendix A-B 



o Field Forms – Appendix A-C 



o Lab QC Limits – Appendix A-D 



• Field Sampling Plan (FSP) – Appendix B 



• Well Installation Plan (WIP) – Appendix C  



• Groundwater Flow Modeling Plan (GWFMP) – Appendix D 



• Health and Safety Plan (HSP) – Appendix E 
The Draft QAPP was submitted by Northrop Grumman on 01 June 2011 and EPA provided 
review comments dated 25 June 2012.  Northrop Grumman submitted the Draft FSP and 
Draft WIP on 02 July 2012 and EPA provided review comments dated 27 July 2012.  
Northrop Grumman submitted the Draft Groundwater Flow Modeling Plan (Appendix C of 
the Remedial Design Investigation (RDI) Work Plan) on 25 June 2012 and submitted the 
Draft HSP in July 2012.  EPA provided comments on 27 July 2012. 



Review Comments on RDI Work Plan (Aug 2012)  
1. Section A.1. This section should clearly identify a position(s) within Orion that 



provides independent QA management/oversight. This section should identify 
Northrop Grumman’s (Orion’s) Quality Assurance Manager.   



2. Figure 1, Site Location Map.   This figure should show that the “Site” is not only the 
former Benchmark Facility, but the SZ-South, defined in the Unilateral 
Administrative Order No. 2011-14 as “the Shallow Zone South of Puente Creek shall 
mean the shallow zone of the PVOU aquifer, as referenced in the PVOU ROD and 
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ESD, that lies south of Puente Creek and is bounded on the east, west, and south by 
the extent of shallow zone contamination.” 



3. Section 1.2, Scope of Work, page 1-3..  The RDI Work Plan should state that 
additional scope pertaining to the RDI for the SZ-South is covered in the “Draft 
Vapor Intrusion Sampling and Analysis Work Plan” (Northrop Grumman, 29 August 
2012) or subsequent VI Work Plan. 



4.  Appendix A, Conceptual Site Model, bottom of page A-7.  The following three pages 
of text (A-8, to A-10) appear to have been accidentally inserted from another portion 
of the document.  The correct pages need to be inserted at this location. 



5. CSM Cross Sections, Appendix A-A. As stated in EPA’s previously submitted 
comments, the correlation of fine and coarse-grained units in the Cross Sections D-
D’, E-E’, F-F, and G-G’ (Figs 7 to 10) appear somewhat arbitrary and must to be 
updated with the receipt of data from additional borings installed as part of the 
Remedial Design Investigation (RDI).  



QAPP Appendix A (Conceptual Site Model) 
• Previous comments and recommended text changes were incorporated. 
• No additional comments. 



QAPP Appendix A-A (Conceptual Site Model) 
• Previous comments and recommended text changes were incorporated. 
• See Comment 3 above. 
• No additional comments. 



QAPP Appendix A-B (Data Quality Objectives) 
• Previous comments with exception below and recommended text changes were 



incorporated. 
 
Tables B-1, B-2, B-3, B-4, B-5, B-7, B-8, B-9, B-10.  As previously commented, numerous 
laboratory reporting limits are higher than the screening levels. We recommend that reporting 
limits should try and achieve the lowest levels whenever possible and justification should be 
provided when there is difference between the reporting and screening levels.   



a. Northrop Grumman should identify all cases in which the reporting limit is greater 
than the regulatory limit; and, 



1. Modify the method ( e.g. use  SIM or ICP/MS) to get  lab reporting limits 
below the criteria; or,  



2. If it is not practicable to get lower reporting limits, then check and verify if 
laboratory specific method detection limits (MDLs) are below criteria.  If 
MDLs are below criteria, they can be used in decision-making. 



3. If  it is not practicable to lower limits and MDLs are not lower than criteria, 
then an explanation shall be provided as to how the non-detect data will be 
used and or evaluated for parameters with criteria below MDLs. 



 
QAPP Appendix A-C (Field Forms) 



• No comments or changes required 
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QAPP Appendix A-D (Lab QC Forms) 
• As previously requested by EPA, Acceptance Limits for Spiked Samples and 



Surrogates were provided for each analytical method/matrix. 



• No comments or further changes required. 



FSP Appendix B 
Comments 



• Previous comments and recommended text changes were incorporated. 
• No additional comments. 



Observations  
Soil Vapor Sampling 



• In the Draft FSP, Orion planned to analyze soil vapor samples using Methods TO-
15, TO-15-Modified, and EPA 8260M in order to obtain analytical reporting 
limits below the regulatory limits for all of the VOC analytes.  In response to 
EPA’s comment, Northrop will utilize just TO-15 for analysis of VOCs and 
1,4-dioxane to simplify and streamline field work and analysis. 



• Previously both Tedlar bags or passivated canisters and glass syringes were 
planned to be used for sampling of soil vapor.  The revised FSP (Table 14) shows 
that Tedlar bags (6 hours holding time [HT]) or canisters (30 days HT) are to be 
used for fixed lab analysis and syringes (30 minutes HT) for mobile lab analysis.  
In a phone conversations between John Dolegowski/CH2M HILL, Tom 
Perina/CH2M HILL, and Matt Nelson/Orion, Mr. Nelson stated that Orion 
planned to use only syringes due to ease of use and their ability to meet the short 
holding time. 



• All soil vapor samples will now be analyzed by a mobile lab for analysis of VOCs 
and 1,4-dioxane.  If the reporting limit 1,4-dioxane cannot be achieved by the 
mobile lab, a sample will be collected and delivered by courier to a fixed lab. 



 
Grab Groundwater Sampling  



• In the Draft FSP, grab (insitu) groundwater samples were to be analyzed for Table 
16 parameters, which include VOCs, SVOCs, emerging compounds (1,2,3-TCP, 
1,4-dioxane, NDMA, and perchlorate) and metals [total sample volume of 4.95 
L], and water quality parameters (Table 17), which include alkalinity, BOD, 
boron and calcium, COD, TOC, hardness, TDS, total suspended solids, Settleable 
solids, turbidity, nitrate/nitrite, sulfate, sulfides, chloride, total residual chlorine, 
chloramine, oil and grease, and phenol [total sample volume of 8.5 L], for a total 
sample volume of almost 13.5 L.  Based on EPA’s prior comment that the total 
sample volume was not practical for groundwater grab samples, Orion changed 
the FSP to read that grab samples would be analyzed only for Table 17 
parameters.  Also if the sample volume is insufficient for all of the planned 
parameters, then VOCs and 1,4-dioxane would be conducted as a priority. 
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• In the Draft FSP, grab groundwater samples would be taken either with a 
HydroPunch or SimulProbe sampler.  In the Revised FSP, only the HydroPunch 
sampler is listed. The SimulProbe sampler holds only 2 liters of water and can 
resample the sample depth.  Multiple samples can be collected from the same 
interval by bailer when using the HydroPunch sampler. 



Well Installation Plan (WIP) Appendix C 
• Previous comments and recommended text changes were incorporated. 
• No additional comments. 



Groundwater Flow Modeling Plan (GWFMP) – Appendix D 
• Previous comments and recommended text changes were incorporated. 
• No additional comments. 



Health and Safety Plan (HSP) – Appendix E 
• Previous comments and recommended text changes were incorporated. 
• No additional comments. 
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REPLACEMENT PAGES FOR RDI WORK PLAN 
SHALLOW ZONE SOUTH OF PUENTE CREEK 











   Northrop Grumman Corporation 



2980 Fairview Park Drive 



Falls Church, Virginia 22042-4511 



 



Joseph P. Kwan 



703-280-4035 



Joe.Kwan@ngc.com 



 



 



 



4 December 2012 
 
Mr. Raymond Chavira 
Remedial Project Manager 
U.S. Environmental Protection Agency - Region 9 
75 Hawthorne Street, SFD-7-3 
San Francisco, CA 94105 
 
Re: Final Remedial Design Investigation Work Plan 



Shallow Zone South of Puente Creek 
Puente Valley Operable Unit 



 
Dear Mr. Chavira: 
 
The Final Remedial Design Investigation (RDI) Work Plan for the Shallow Zone South 
of Puente Creek is enclosed for your review and approval.  This final work plan 
includes revisions made based on comments from U.S. Environmental Protection 
Agency dated 10 October 2012.  The Final RDI Work Plan includes the following: 
 



 Quality Assurance Project Plan 
o Conceptual Site Model 
o Data Quality Objectives 



 Field Sampling Plan 
 Well Installation Plan 
 Groundwater Flow Modeling Plan 
 Health and Safety Plan 



 
Please do not hesitate to let me know if you have any questions. 
 
Sincerely, 
 
 
 
Joseph P. Kwan 
Corporate Director, Environmental Remediation 
on behalf of Northrop Grumman Systems Corporation 



 
Enclosure - Revised Remedial Design Investigation Work Plan 
 
cc:  Pete MacNicholl - DTSC 
 Don Indermill - RWQCB 
 Tom Perina - CH2M Hill 
 John Dolegowski - CH2M Hill  











 Orion Environmental Inc. 
 3450 E. Spring St., Suite 212 562 988-2755 PHONE 
 Long Beach, CA 90806 562 988-2759 FAX 



 
 DBA Arctos Environmental 



 2703 7th Street, Mailbox 213 510 525-2180 PHONE 
 Berkeley, CA 94710 510 525-2392 FAX
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 Install permanent groundwater monitoring wells as needed to provide 
locations for future groundwater monitoring, based on data collected from 
soil and Hydropunch borings. 



Off Property 



 Drill investigation borings to: 



 Collect saturated soil samples to evaluate physical properties 



 Collect grab groundwater samples at all locations at defined depth 
intervals to evaluate the nature and extent of groundwater 
contamination  



 Perform visual borehole logging using the USCS to evaluate lithology 



 Conduct downhole geophysical logging to evaluate and correlate 
lithology at select locations if mud rotary drilling is used 



 Install permanent single or multi-depth groundwater monitoring wells based 
on data collected from soil and grab groundwater samples, and in 
consultation with USEPA 



 Install temporary vapor monitoring points to evaluate potential for vapor 
intrusion in the immediate vicinity of Benchmark. 



Site Wide 



 Review data collected during investigation activities and information on 
available remedial technologies to evaluate alternatives to remediate soil 
and groundwater contamination south of Puente Creek 



 Perform short-term aquifer testing on new and existing wells 



 Perform vapor intrusion pathway sampling (i.e., shallow groundwater, 
indoor air, sub-slab, and soil gas) in the immediate vicinity of, and 
downgradient of, the former Benchmark facility south of Puente Creek.  The 
locations of indoor air sampling will be determined based on evaluation of 
existing data and newly-acquired subsurface data (e.g., shallowest 
groundwater VOC concentrations, soil properties, depth-to-groundwater, 
stratigraphic data, and soil vapor data) collected during this investigation.  
The scope for indoor air sampling is presented in the Draft Vapor Intrusion 
Sampling and Analysis Work Plan (Geosyntec, 2012) 



 Conduct a potable well survey to evaluate the potential for human health 
exposure and conduits for vertical migration of contaminated groundwater 



 Collect samples of investigation derived waste (IDW) to identify the proper 
disposal method. 
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(a)  As defined by USEPA in the UAO, the " Shallow Zone South of Puente Creek 
shall mean the shallow zone of the PVOU aquifer, as referenced in the PVOU 
ROD and ESD, the lies south of Puente Creek and is bounded on the east, west, 
and south by the extent of shallow zone contamination."
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GROUP A – PROJECT MANAGEMENT/DATA QUALITY OBJECTIVES 



A.1 Project Organization 



Orion Environmental Inc. (Orion) has prepared this Quality Assurance Project Plan 



(QAPP) on behalf of Northrop Grumman Systems Corporation (Northrop Grumman) in 



accordance with the Remedial Design/Remedial Action (RD/RA) Statement of Work 



(SOW) for the Shallow Zone South of Puente Creek (SZ-South) remedy of the Puente 



Valley Operable Unit (PVOU).  The SOW is Attachment 4 to Unilateral Administrative 



Order (UAO) 2011-14 issued by U.S. Environmental Protection Agency (USEPA) on 



16 September 2011 (USEPA, 2011). 



The following individuals will receive copies of the approved QAPP and subsequent 



revisions: 



Joe Kwan – Northrop Grumman Project Coordinator (primary decision maker) 
Ray Chavira – USEPA Remedial Project Manager (primary decision maker) 
Pete MacNicholl – California Department of Toxic Substances Control (DTSC) Project 



Manager 
Rick Lewis – Northrop Grumman Alternative Project Coordinator and Technical Lead 
Linda Niemeyer – Northrop Grumman Project Manager 
Tom Perina – CH2M Hill Project Manager 
Kerang Sun – CH2M Hill Consulting Hydrogeologist 
John Dolegowski – CH2M Hill Consulting Hydrogeologist 
Artemis Antipas – CH2M Hill Consulting Environmental Chemist 
Matthew Nelson – Orion Environmental Inc. (Orion) Project Manager 
Mike Purchase – Orion Quality Assurance Manager 
John Gallinatti – Geosyntec Consultants (Geosyntec) Third Party Technical Reviewer 
Dan Colby – San Gabriel Basin Water Quality Authority Stakeholder 
Don Indermill – Regional Water Quality Control Board, Los Angeles Region Stakeholder 



A project organization chart is included on Figure 1 and project team contact information 



is included in Table 1.  The individuals participating in the project and their specific roles 



and responsibilities are discussed below: 



Joe Kwan, Northrop Grumman Project Coordinator – Mr. Kwan is a primary decision 



maker for the project and a primary user of the data.  His project responsibilities include: 



 Having overall responsibility for the investigation for Northrop Grumman 
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 Developing the QAPP 



 Coordinating the field and laboratory activities 



 Working with the project team to review investigation data and making 
decisions on the direction of the investigation 



 Conducting project activities in accordance with the QAPP 



 Implementing the corrective action system used during the field activities 



 Working with the laboratory to validate investigation data 



 Reporting investigation status to the project team and preparing final report 
to USEPA. 



Mike Purchase, Orion Quality Assurance Manager – Mr. Purchase’s project 



responsibilities include: 



 Providing quality assurance management and oversight 



 Providing technical support to Northrop Grumman 



 Developing the investigation scope with the project team 



 Reviewing and providing comments to the QAPP and subsequent 
addendums in terms of program specific requirements for Northrop 
Grumman 



 Providing support for the field team during the investigation 



 Working with the project team to review investigation data and making 
decisions on the direction of the investigation 



 Conducting project activities in accordance with the QAPP 



 Reviewing final report to USEPA. 



John Gallinatti, Geosyntec Third Party Technical Reviewer – Mr. Gallinatti’s project 



responsibilities include: 



 Developing the investigation scope with the project team 



 Providing third party technical review for the project. 



 Providing technical support to Northrop Grumman 



A.2 Problem Definition/Background 



A.2.1 Purpose 



The purpose of this QAPP is to describe the Quality Assurance/Quality Control (QA/QC) 



requirements for collecting data to fill data gaps described in the Conceptual Site Model 
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(CSM; Appendix A).  The QAPP documents the planning, implementation, and assessment 



procedures for activities to be performed during the investigation.  The QAPP addresses 



the requirements in (1) the RD/RA SOW for the SZ-South for UAO 2011-14 (USEPA, 2011) 



and (2) the “EPA Requirements for Quality Assurance Project Plans” (USEPA, 2001).  It 



includes procedures designed to provide for the precision, accuracy, completeness, and 



representativeness of the data to be generated as the project investigation is conducted.  It 



is intended to guide field, engineering, and management personnel in relevant aspects of 



data collection, management, and control while on or off site. 



A.2.2 Problem Statements 



The problem statements for the investigation were developed in coordination with USEPA 



and are defined in Step 1 of the Data Quality Objectives (DQOs) process (Appendix B).  



The problem statements for the investigation are as follows: 



1. Identify and characterize the nature and extent of remaining sources (any 
additional mass that will continue to impact groundwater quality). 



2. Characterize lateral and vertical extent of contamination south of Puente 
Creek. 



3. Identify and characterize groundwater contaminant migration pathways. 



4. Obtain sufficient information to evaluate alternatives to remediate 
contamination south of Puente Creek. 



5. Characterize the vapor intrusion pathway and perform a risk assessment. 



6. Evaluate potential impacts of Benchmark related groundwater 
contamination on existing wells (conduct a potable well survey). 



7. Identify proper disposal methods of investigation derived waste (IDW). 



A.2.3 Background 



A UAO for the SZ-South was issued to Northrop Grumman by USEPA on 16 September 



2011 (USEPA, 2011).  As defined by USEPA in the UAO, the “Shallow Zone South of 



Puente Creek shall mean the shallow zone of the PVOU aquifer, as referenced in the ROD 



and ESD, that lies south of Puente Creek and is bounded on the east, west, and south by 



the extent of shallow zone contamination.  Puente Creek, a surface water conveyance 



channel located in Los Angeles County, lies above the underlying shallow zone 
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groundwater and shall serve as the northern physical boundary for the Shallow Zone 



South of Puente Creek remedy” (Figure 2).  The former TRW Benchmark Technology 



(Benchmark) property is located in the area defined as the SZ-South.  A complete site 



background including a chronology of investigations and remediation performed at the 



site can be found in Table A-1 of the CSM (Appendix A). 



A.3 Project Description and Schedule  



The following sections provide a description of the project and summary of the schedule 



to complete the sampling activities that will address the problem statements in 



Section A.2.2. 



A.3.1 Description of Work to be Performed 



The work to be performed to address the problem statements in Section A.2.2 are as 



follows: 



Benchmark (On Property) 



 Sample existing vapor monitoring points and soil vapor extraction (SVE) 
wells to evaluate soil vapor contaminants and concentrations, and evaluate 
the potential for vapor intrusion 



 Install temporary vapor monitoring points to collect additional soil vapor 
data needed to fill data gaps or deficiencies 



 Drill soil and Hydropunch borings to:  



 Collect vadose zone soil samples at select locations and depths to 
evaluate potential vadose zone contamination 



 Collect saturated soil samples at select locations and depths for 
treatability evaluation 



 Collect grab groundwater samples at all locations to evaluate the 
nature and extent of groundwater contamination and evaluate the 
potential for vapor intrusion 



 Perform visual logging of soil samples using the Unified Soil 
Classification System (USCS) to evaluate lithology 



 Conduct downhole geophysical logging to evaluate and correlate 
lithology at select locations if mud rotary drilling is used 



 Install permanent groundwater monitoring wells as needed to provide 
locations for future groundwater monitoring based on data collected from 
soil and Hydropunch borings. 
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Off Property 



 Drill investigation borings to: 



 Collect saturated soil samples to evaluate physical properties 



 Collect grab groundwater samples at all locations at defined depth 
intervals to evaluate the nature and extent of groundwater 
contamination 



 Perform visual borehole logging using the USCS to evaluate lithology 



 Conduct downhole geophysical logging to evaluate and correlate 
lithology at select locations if mud rotary drilling is used 



 Install permanent single or multi depth groundwater monitoring wells based 
on data collected from soil and grab groundwater samples 



 Install temporary vapor monitoring points to evaluate potential for vapor 
intrusion in the immediate vicinity of Benchmark. 



Site Wide 



 Review data collected during investigation activities and information on 
available remedial technologies to evaluate alternatives to remediate soil 
and groundwater contamination south of Puente Creek 



 Perform short-term aquifer testing on new and existing wells 



 Perform vapor intrusion pathway sampling (i.e., shallow groundwater, 
indoor air, sub-slab, and soil gas) in the immediate vicinity of, and 
downgradient of, Benchmark south of Puente Creek.  The locations of 
indoor air sampling will be determined based on evaluation of existing data 
and newly-acquired subsurface data (e.g., shallowest groundwater VOC 
concentrations, soil properties, depth-to-groundwater, stratigraphic data, 
and soil vapor data) collected during this investigation.  The scope for 
indoor air sampling is presented in the Draft Vapor Intrusion Sampling and 
Analysis Work Plan (Geosyntec, 2012) 



 Conduct a well survey, including potable and non-potable wells, to evaluate 
the potential for human health exposure and conduits for vertical migration 
of contaminated groundwater 



 Collect samples of IDW to identify the proper disposal method. 



A description of work to be performed for each problem statement in Section A.2.2 can be 



found in the DQOs in Appendix B.  Proposed sample locations are shown on Figures B-1 



through B-3 and sample location rationales are described in Table B-11 in Appendix B.  A 



flow chart detailing the investigation process is shown on Figure B-4 in Appendix B.  



Investigation results will be summarized in tables, on figures, and in a technical report.  
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(a)  As defined by USEPA in the UAO, the " Shallow Zone South of Puente Creek 
shall mean the shallow zone of the PVOU aquifer, as referenced in the PVOU 
ROD and ESD, the lies south of Puente Creek and is bounded on the east, west, 
and south by the extent of shallow zone contamination."
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wells in the B7 Wellfield located at the mouth of Puente Valley.  In recent years, active 
production wells in the B7 Wellfield include San Gabriel wells B7C, B7E, B9B, B11B, 
B24A, and B24B and Suburban Water Systems well 147-W3.  While all of these wells 
extract most of their water from the deep zone, some of the wells, specifically B7C, B11B, 
and 147-W3, are also screened in the intermediate zone (IZ).  The IZ is composed of both 
an upper unit and lower unit, the upper IZ (UIZ) and lower IZ (LIZ), respectively.  These 
three production wells get a substantial portion of water from the LIZ and only a small 
amount of water from the UIZ. 



Local Hydrogeology 
The SZ-South covers approximately 170 acres and is situated in the cities of Industry and 
La Puente in eastern Los Angeles County, California.  A series of investigations and testing 
have been conducted between the property and Puente Creek (SZ-South) from 1987 to the 
present.  The lithology beneath the property and vicinity has been investigated to a depth 
of approximately 300 feet during previous site investigations conducted by Woodward-
Clyde and Orion Environmental Inc. (Orion; Table A-1).  A list of past data collected for 
the project is included in Table A-2.  The subsurface in the SZ-South consists of alluvial 
valley sediments that have been deposited from the surrounding highlands within the 
Puente Basin, which is a sub-basin of the larger San Gabriel Basin.  The subsurface 
sediments are composed of alluvial deposits that range from coarse sands and gravels to 
fine-grained silts and clays.  The water bearing sediments are considered Pleistocene to 
Recent in age and extend to depths of approximately 200 to 800 feet below ground 
surface (bgs). 



Previous studies have characterized the aquifer in the vicinity of the property into three 
permeable zones separated by relatively impermeable units labeled Zones A, B, and C.  
Zone A is defined as the saturated interval from water table to 60 feet bgs; Zone B is 
within the interval generally from 80-90 feet to 115 feet bgs, and Zone C is within the 
interval from 150 feet to 200 feet bgs.  Due to the high degree of variability in the alluvial 
deposits, this hydrostratigraphic characterization of the shallow aquifer cannot be applied 
off the Benchmark property.  This conceptual shallow aquifer model is also inconsistent 
with the regional hydrostratigraphic model, where the PVOU aquifer is characterized into 
shallow, intermediate, and deep production zones.  Additional field data are needed to 
develop a more robust hydrostratigraphic model for the SZ-South remedy.  This 
hydrostratigraphic model will be tied into the hydrostratigraphic model for the PVOU 
shallow zone (SZ) and intermediate zone (IZ) regional remedies.  



The depth to groundwater in the vicinity of the property varies over time due to seasonal 
drought and recharge events as well as regional recharge trends.  Graphs of historical 
water-level elevations vs. time from 1987 to present for selected wells are shown on 
Figure 3.  The highest water table elevations were observed from 1995 into 1999.  Depth 
to groundwater (i.e., the water table) measurements in December 2011 varied between 
34 to 48 feet bgs at the property to about 67 to 70 feet bgs along Nelson Avenue.  A 
general downward hydraulic gradient (piezometric head differences of 6 to 10 feet) is 
observed between the more permeable sand units, which are typically interbedded with 
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lower permeability silts and clays.  The only noted exception to this trend is an upward 
gradient observed on Flagstaff Street between wells PZ-1 (screened from 116 to 121 feet 
bgs) and PZ-2 (screened from 125 to 140 feet bgs), where well PZ-2 has a higher 
piezometric head value by approximately 1 foot.  



Hydraulic conductivities vary greatly both vertically and horizontally due to the variable 
amount of fine-grained sediments present.  Transmissivity based on pump tests in the 
extraction wells on Nelson Avenue (Orion, 2007) ranges between 4,800 to 16,100 gallons 
per day per foot (gpd/ft; 6.9 to 23.1 centimeters squared per second [cm2/sec]) with an 
average of four tests being 12,175 gpd/ft (17.0 cm2/sec).  Transmissivity determined from a 
pump test at onsite well W9 (Woodward-Clyde, 1994) is 112.2 gpd/ft (0.1612 cm2/sec).  
Hydraulic conductivity values were not reported; however, the hydraulic conductivity 
values will be calculated as part of Remedial Design Investigation (RDI). 



During drilling operations at cone penetration test (CPT) borings CPT-5 and CPT-6 
(Figure 2) on the property, some layers were identified as cemented sand or stiff fine-
grained material on the CPT log (Orion, 2012).  These layers exhibit very dense properties 
not typical of alluvial sand deposits.  In a meeting on 31 January 2012, the California 
Department of Toxic Substances Control suggested that these dense areas may be 
evidence of compaction from faulting activity in the basin.   



Groundwater flow direction can vary from one permeable sand unit to the next, but the 
general flow direction is to the north, and becomes more northeasterly in the northern 
portion of the SZ-South area near Nelson Avenue (Figure 4 from 2011).  The average 
horizontal hydraulic gradient has varied from about 0.007 to 0.009 foot per foot.  The 
flow direction, as measured in the second sand interval, has exhibited little variation over 
the past 20 years, even though piezometric heads in this interval have varied more than 
20 feet (Figures 5 and 6 from 1992 and 2002, respectively).   



Contaminant Distributions and Pathways 



Migration of contaminants in the subsurface is strongly influenced by the more permeable 
units and by vertical hydraulic gradients.  Contaminant migration begins in the vadose 
zone at the point of release and then migrates vertically to the water table.  Because utility 
pipelines carried, tanks stored, and operations used pure solvents, leaks likely included 
solvents in the form of dense non-aqueous phase liquids (DNAPLs).  Some of the fugitive 
chlorinated solvents were released as DNAPLs. Due to their greater density and lower 
viscosity compared to water, as well as low solubility in water, the DNAPL migrated 
vertically into the saturated zone.  The downward DNAPL migration is expected to 
effectively stop when its saturation in soil decreases and the DNAPL becomes 
discontinuous.  The discontinuous DNAPL trapped in the pore space then serves as a 
continuous source for solvents dissolved in groundwater.  Migration of the dissolved 
contaminants is then influenced by the horizontal permeability of the sand units and flows 
with the groundwater gradient.  Figure 4 shows potentiometric surface contours for 
Zone B and section lines for cross sections D-D’ through G-G’.  Cross sections D-D’ 
(Figure 7) and E-E’ (Figure 8) are drawn along the groundwater flow path from south to 
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north.  Cross sections F-F’ (Figure 9) and G-G’ (Figure 10) are drawn roughly 
perpendicular to flow along Valley Boulevard and Nelson Avenue, respectively.  As noted 
on the well logs and cross sections, the thickness and areal extent of the sand units vary 
substantially across the SZ-South site area.  This has allowed for migration both 
horizontally as well as vertically to other permeable sand units as downgradient migration 
occurs.  These conditions also result in narrow zones of contaminant migration along the 
more permeable pathways.  Figure 11 illustrates an interpretation of contaminant 
distribution in a plan view across the SZ-South site area. 



Historical groundwater monitoring results show that the shallow-most saturated interval 
beneath the property, extending from the water table to a depth of about 60 feet bgs 
(referred to as “Zone A”), contained the highest concentrations of volatile organic 
compounds (VOCs) and 1,4-dioxane.  Graphs of historical VOC concentration data in 
selected wells are shown on Figures 12-1 through 12-9.  In 1992, 1,1,1-TCA 
concentrations were over 100,000 micrograms per liter (g/l) in on property well W3.  The 
original on property groundwater treatment system extracted groundwater from the 
shallow-most zone only and operated from 1996 to 2004 at an approximate average flow 
of 30 to 50 gallons per minute.  The uppermost sandy portion of this zone dewaters during 
periods of drought, which periodically limited sustained extraction from the on property 
treatment system.  Vacuum was also applied to the on property groundwater extraction 
wells, so as water levels declined, soil gas was extracted through the well screen.  The 
groundwater extraction program was just one aspect of a remedial system that involved 
soil removal and soil treatment followed by operation of a soil vapor extraction (SVE) 
system from 1992 to 2007. 



The trend graphs illustrate the impact that the on property remedial system had in 
reducing VOC concentrations.  VOC concentrations in monitoring wells W8 and W9 vary 
seasonally.  During the December 2011 sampling event, well W8 contained the highest 
1,1,1-TCA, 1,1-DCE, and 1,4-dioxane concentrations of 5,200, 2,300, and 1,600 g/l, 
respectively.  However, VOC concentrations in well W8 were 10 times greater in the 
1990’s, and have decreased by 90 percent from 1992 to 2011.  VOC concentrations in 
other on property shallow zone wells, such as W3 and W10, have decreased by 
99 percent or more from the 1990’s through 2011. 



The presence of deeper contamination (70 to 80 feet bgs) has been observed since 1992 in 
the area to the west of the property in well W20.  In the early 1990’s, this well had TCE 
concentrations greater than 10,000 g/l which have since decreased more than 90 percent 
to 410 g/l in 2011.  In 1998, VOCs were detected in deeper well W11 (screened from 
88 to 98 feet bgs), installed adjacent to well W3 on the property, but at substantially lower 
concentrations than in the shallower wells.  TCE concentrations in well W11 have 
declined more than 90 percent, from 190 g/l in 1990 to 18 g/l in 2011.  Evidence of 
deeper contamination in the areas where former releases occurred was also observed 
during a CPT investigation conducted in 2002 and a deep soil investigation conducted in 
2004 (Orion, 2012).  The 2002 CPT data, 2002 groundwater data, and 2004 soil sampling 
results are shown on Figures 13 through 17, which also show the varied stratigraphy of 











TABLE B-1



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
VOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK



FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment 



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e)



Drinking Water 
Requirements 
(MCLs or NLs )



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



Acetone g/l EPA 8260B 10 --(g) -- 700 -- -- 700 700



Benzene g/l EPA 8260B 1.0 1(h) -- 1.0 1 1 1.0 1



Bromochloromethane g/l EPA 8260B 1.0 -- -- -- -- -- NA(i) NA



Bromodichloromethane g/l EPA 8260B 1.0/0.2(j) 100(k)(l) -- -- -- -- 0.56(m) 0.56



Bromoform g/l EPA 8260B 1.0 100(k)(l) -- 4.3 -- -- 4.3 4.3



Bromomethane g/l EPA 8260B 1.0 -- -- -- -- -- NA NA



2-Butanone (Methyl Ethyl Ketone) g/l EPA 8260B 10 -- -- -- -- -- 700 700



n-Butylbenzene g/l EPA 8260B 1.0 -- -- -- -- -- NA NA



sec-Butylbenzene g/l EPA 8260B 1.0 -- -- -- -- 260 NA 260



tert-Butylbenzene g/l EPA 8260B 1.0 -- -- -- -- 260 NA 260



Carbon Disulfide g/l EPA 8260B 1.0 -- -- -- -- 160 NA 160



Carbon Tetrachloride g/l EPA 8260B 0.5/0.2(j) 0.5(h) -- 0.25(m) 0.5 0.5 0.25(m) 0.25



Chlorobenzene g/l EPA 8260B 1.0 70(h) -- 30 -- 70 30 30



Chloroethane g/l EPA 8260B 1.0 -- -- 100 -- -- 100 100



Chloroform g/l EPA 8260B 1.0 100(k)(l) -- 100 -- -- 100 100



Chloromethane (Methyl Chloride) g/l EPA 8260B 1.0 -- -- 3 -- -- 3 3



Dibromochloromethane g/l EPA 8260B 1.0/0.2(j) 100(k)(l) -- 0.401(m) -- -- 0.401(m) 0.401



1,2-Dibromo-3-Chloropropane g/l EPA 8260B 0.5/0.5(j) 0.2(m)(l) -- -- -- 0.2(m) NA 0.2



1,2-Dibromoethane g/l EPA 8260B 1.0/0.2(j) -- -- -- -- 0.05(m) 0.05(m) 0.05



Dibromomethane (Methyl Bromide) g/l EPA 8260B 1.0 -- -- 10 -- -- 10 10



1,2-Dichlorobenzene g/l EPA 8260B 1.0 600(l) -- 600 600 600 NA 600



1,3-Dichlorobenzene g/l EPA 8260B 1.0 600(l) -- 400 -- -- NA 400



1,4-Dichlorobenzene g/l EPA 8260B 1.0 5(i) -- 5 5 5 NA 5



Dichlorodifluoromethane (Freon 12) g/l EPA 8260B 2.0 -- -- -- -- 1,000 NA 1,000



1,1-Dichloroethane g/l EPA 8260B 1.0 5(h) 5 5 5 5 5 5
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TABLE B-1



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
VOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK



FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment 



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e)



Drinking Water 
Requirements 
(MCLs or NLs )



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



1,2-Dichloroethane g/l EPA 8260B 0.5/0.2(j) 0.5(h)
0.5 0.38(m)



0.5 0.5 0.38(m)
0.38



1,1-Dichloroethene g/l EPA 8260B 0.5/0.2(j) 6(h) 6 0.057(m) 6 6 0.057(m) 0.057



cis-1,2-Dichloroethene g/l EPA 8260B 1.0 6(h) -- -- 6 6 NA 6



trans-1,2-Dichloroethene g/l EPA 8260B 1.0 10(h) -- 10 10 10 10 10



1,2-Dichloropropane g/l EPA 8260B 0.5 5(l) -- 0.52 5 5 0.52 0.52



1,3-Dichloropropane g/l EPA 8260B 1.0 -- -- -- -- -- NA NA



Total 1,3-dichloropropene (cis- & 
trans-) g/l EPA 8260B 0.5 0.5(h) -- 0.5 0.5 0.5 0.5(n) 0.5



Ethylbenzene g/l EPA 8260B 1.0 700(l) -- 700 700 300 700 300



Isopropylbenzene g/l EPA 8260B 1.0 -- -- -- -- 770 NA 770



Methylene chloride g/l EPA 8260B 1.0 5(l) -- 4.7 -- 5 4.7 4.7



Methyl Tert-Butyl Ether g/l EPA 8260B 1.0 -- -- 5 -- 13 5 5



Styrene g/l EPA 8260B 1.0 100(l) -- -- 100 100 NA 100



1,1,2,2-Tetrachloroethane g/l EPA 8260B 0.5/0.2(j) 1(h) -- 0.17(m) 1 1 0.17(m) 0.17



Tetrachloroethene g/l EPA 8260B 0.5 5(l) 5 0.8 5 5 0.8 0.8



Toluene g/l EPA 8260B 1.0 150(h) -- 150 150 150 150 150
TPH (gasoline, diesel, and Jet Fuel 
A) g/l EPA 8015B 0.50/50/0.50 -- -- 100 -- -- 100(o) 100



1,2,3-Trichlorobenzene g/l EPA 8260B 1.0 -- -- -- -- -- NA NA



1,2,4-Trichlorobenzene g/l EPA 8260B 1.0 70(l) -- 70 70 5 NA 5



1,1,1-Trichloroethane g/l EPA 8260B 1.0 200(l) 200 200 200 200 200 200
1,1,2-Trichloro-1,2,2-Trifluoroethane 
(Freon 113) g/l EPA 8260B 2.5 1,200(h) -- -- 1,200 -- 1,200 1,200



1,1,2-Trichloroethane g/l EPA 8260B 0.5 3(l) -- 0.6 5 5 0.6 0.6



Trichloroethene g/l EPA 8260B 1.0 5(l) 5 2.7 5 5 2.7 2.7



Trichlorofluoromethane (Freon 11) g/l EPA 8260B 1.0 150(h) -- -- 150 150 NA 150



1,2,4-Trimethylbenzene g/l EPA 8260B 1.0 -- -- -- -- 330 NA 330
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TABLE B-1



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
VOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK



FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment 



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e)



Drinking Water 
Requirements 
(MCLs or NLs )



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



1,3,5-Trimethylbenzene g/l EPA 8260B 1.0 -- -- -- -- 330 NA 330



Vinyl Chloride g/l EPA 8260B 0.5 0.5(h) 0.5 0.5 0.5 0.5 0.5 0.5



Total Xylenes g/l EPA 8260B 1.0 1,750(h) -- 1,750 1,750 1,750 1,750 1,750



Isopropyl Alcohol g/l EPA 8260B 100 -- -- -- -- -- NA NA



di-Isopropyl Ether g/l EPA 8260B 1.0/0.2(j) -- -- -- -- -- 0.8(m) 0.8



Tertiary Butyl Alcohol g/l EPA 8260B 5.0 -- -- -- -- 12 12 12



      contaminant levels (MCLs).



(e) Basin plan requirements from LARWQCB Basin Plan, Water Quality Objectives (LARWQCB, 1994).



The lowest limit listed is lower than the reporting limit but higher than the method detection limit for the method shown.



The lowest limit listed is lower than both the reporting limit and the method detection limit.



(o) Total petroleum hydrocarbons (TPH) includes all fuels, gasoline, diesel and jet fuel, respectively.



(j) First value is reporting limit, second value is method detection limit



(f) Applicable or Relevant and Appropriate Requirements (ARARs) for discharge to surface water per Table 3 of the ESD (USEPA, 2005).



(g) “--“ = Limits not provided; however, monitoring is required.



(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.



(b) Containment Levels shown are per Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Units (PVOU; USEPA,2005). Containment levels are Federal or California maximum



(n) Single isomer or sum of isomers.



(m) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J). 



(h) California MCL.



(i) NA = ARAR for this compound is not provided. 



(k) Total Trihalomethanes.



(l) Federal MCL.



(d) Discharge limits from Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-022 Attachment E Screening Levels for General Permits.
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TABLE B-2



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
EMERGENT CHEMICALS - WATER



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment 



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)
Basin Plan 



Requirements



Drinking Water 
Requirements 



(MCLs or NLs)(e)



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



1,2,3-Trichloropropane g/l EPA 524M 0.005 --(g) -- -- -- 0.005 -- 0.005



1,4-Dioxane g/l
EPA 8270C-



SIM 0.2 3(h) 3 3 -- 1 3 1



N-Nitrosodimethylamine (NDMA) g/l EPA 1625



0.0019/



0.00077(i) -- -- 0.00069(j) -- 0.01 0.01 0.00069



Perchlorate g/l EPA 314.0 4 -- 6 4 -- 6 6 4



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.



(b) Containment Levels shown are per Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Unit (PVOU; USEPA,2005).



(g) “--“ = Limits not provided; however, monitoring is required.



The lowest limit listed is lower than both the reporting limit and the method detection limit.



      



(h) California Department of Public Health State Notification Level (NL).



(f) Applicable or Relevant and Appropriate Requirements (ARARs) for discharge to surface water per Table 3 of the ESD



(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).



(d) Discharge limits from Los Angeles Regional Water Quality Control Board Order No. R4-2007-022 Attachment E Screening Levels for General Permits.



(j) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J). 



(e) MCL - Maximum Contaminant Level.



(i) First value is reporting limit, second value is method detection limit
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TABLE B-3



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - WATER



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e)



Drinking Water 
Requirements 
(MCLs or NLs)



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



Acenaphthene µg/l EPA 8270C 0.48 --(g) -- 1,200 -- -- -- 1,200



Acenaphthylene µg/l EPA 8270C 0.48 -- -- -- -- -- -- NA



Anthracene µg/l EPA 8270C 0.48 -- -- 9,600 -- -- -- 9,600



Benzidine µg/l EPA 8270C 4.8/4.8(h) -- -- 0.00012(i) -- -- -- 0.00012



Benzo(a)anthracene µg/l EPA 8270C 4.8/0.095(h) -- -- 0.0044(i) -- -- -- 0.0044



Benzo(a)pyrene µg/l EPA 8270C 1.9/0.095(h) -- -- 0.0044(i) 0.2 0.2 -- 0.0044



Benzo(b)fluoranthene µg/l EPA 8270C 1.9/0.095(h) -- -- 0.0044(i) -- -- -- 0.0044



Benzo(g,h,i)perylene µg/l EPA 8270C 4.8 -- -- -- -- -- -- NA



Benzo(k)fluoranthene µg/l EPA 8270C 0.48/0.095(h) -- -- 0.0044(i) -- -- -- 0.0044



4-Bromophenyl Phenyl Ether µg/l EPA 8270C 0.95 -- -- -- -- -- -- NA



Butyl Benzyl Phthalate µg/l EPA 8270C 4.8 -- -- 3,000 -- -- -- 3,000



4-Chloro-3-methylphenol µg/l EPA 8270C 1.9 -- -- -- -- -- -- NA



Bis(2-chloroethoxy)methane µg/l EPA 8270C 0.48 -- -- -- -- -- -- NA



Bis(2-chloroethyl)ether µg/l EPA 8270C 0.48/0.095(h) -- -- 0.031(i) -- -- -- 0.031



Bis(2-chloroisopropyl)ether µg/l EPA 8270C 0.48 -- -- 1,400 -- -- -- 1,400



Bis(2-Ethylhexyl)Phthalate µg/l EPA 8270C 5.0/1.7(h) 4(i)(j) -- 1.8 -- 4 -- 1.8



2-Chloronaphthalene µg/l EPA 8270C 0.48 -- -- 1,700 -- -- -- 1,700



2-Chlorophenol µg/l EPA 8270C 0.95 -- -- 120 -- -- -- 120



4-Chlorophenyl Phenyl Ether µg/l EPA 8270C 0.48 -- -- -- -- -- -- NA



Chrysene µg/l EPA 8270C 0.48/0.095(h) -- -- 0.0044(i) -- -- -- 0.0044



Dibenz(a,h)anthracene µg/l EPA 8270C 0.48/0.095(h) -- -- 0.0044(i) -- -- -- 0.0044



Di-n-Butyl Phthalate µg/l EPA 8270C 2.0 -- -- 2,700 -- -- -- 2,700



3,3'-Dichlorobenzidine µg/l EPA 8270C 4.8/4.8(h) -- -- 0.04(i) -- -- -- 0.04



2,4-Dichlorophenol µg/l EPA 8270C 1.9 -- -- 93 -- -- -- 93



Diethyl Phthalate µg/l EPA 8270C 0.95 -- -- 23,000 -- -- -- 23,000
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TABLE B-3



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - WATER



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e)



Drinking Water 
Requirements 
(MCLs or NLs)



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



2,4-Dimethylphenol µg/l EPA 8270C 1.9 -- -- 540 -- -- -- 540



Dimethyl Phthalate µg/l EPA 8270C 0.48 -- -- 313,000 -- -- -- 313,000



4,6-Dinitro-2-methylphenol µg/l EPA 8270C 4.8 -- -- 13 -- -- -- 13



2,4-Dinitrophenol µg/l EPA 8270C 4.8 -- -- 70 -- -- -- 70



2,4-Dinitrotoluene µg/l EPA 8270C 4.8/0.19(h) -- -- 0.11(i) -- -- -- 0.11



2,6-Dinitrotoluene µg/l EPA 8270C 4.8 -- -- -- -- -- -- NA



Di-n-octyl Phthalate µg/l EPA 8270C 4.8 -- -- -- -- -- -- NA



1,2-Diphenylhydrazine/Azobenzene µg/l EPA 8270C 0.95/0.095(h) -- -- 0.04(i) -- -- -- 0.04



Fluoranthene µg/l EPA 8270C 0.48 -- -- 300 -- -- -- 300



Fluorene µg/l EPA 8270C 0.48 -- -- 1,300 -- -- -- 1,300



Hexachlorobenzene µg/l EPA 8270C 0.97/0.097(h) -- -- 0.00075(i) 1 1 -- 0.00075



Hexachlorobutadiene µg/l EPA 8260B 0.5/0.2(h) -- -- 0.44(i) -- -- -- 0.44



Hexachlorocyclopentadiene µg/l EPA 8270C 4.8 -- -- 50 -- 50 -- 50



Hexachloroethane µg/l EPA 8260B 1.0 -- -- 1.9 -- -- -- 1.9



Indeno(1,2,3-cd)pyrene µg/l EPA 8270C 1.9/0.097(h) -- -- 0.0044(i) -- -- -- 0.0044



Isophorone µg/l EPA 8270C 0.95 -- -- 8.4 -- -- -- 8.4



Naphthalene µg/l EPA 8270C 1.0 -- -- 21 -- -- 21 21



Nitrobenzene µg/l EPA 8270C 1.0 -- -- 17 -- -- -- 17



2-Nitrophenol µg/l EPA 8270C 1.9 -- -- -- -- -- -- NA



4-Nitrophenol µg/l EPA 8270C 4.8 -- -- -- -- -- -- NA



N-Nitroso-di-n-propylamine µg/l EPA 8270C 1.9/0.095(h) -- -- 0.005(i) -- -- -- 0.005



N-Nitrosodiphenylamine µg/l EPA 8270C 0.95 -- -- 5 -- -- -- 5



Pentachlorophenol µg/l EPA 8270C 1.9/0.095(h) -- -- 0.28(i) -- 1 -- 0.28



Phenanthrene µg/l EPA 8270C 0.48 -- -- -- -- -- -- NA



Pyrene µg/l EPA 8270C 0.48 -- -- 960 -- -- -- 960
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TABLE B-3



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - WATER



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



Containment



Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e)



Drinking Water 
Requirements 
(MCLs or NLs)



ARARs 
(Daily 



Maximum 



Discharge)(f)
Lowest 
Limit



2,4,6-Trichlorophenol µg/l EPA 8270C 0.95 -- -- 2.1 -- -- -- 2.1



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.



      contaminant levels (MCLs).



(e) Basin plan requirements from LARWQCB Basin Plan, Water Quality Objectives (LARWQCB, 1994).



 (i) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J).



The lowest limit listed is lower than the reporting limit but higher than the method detection limit for the method shown.



The lowest limit listed is lower than both the reporting limit and the method detection limit.



(b) Containment Levels shown are per Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Units (PVOU; USEPA,2005). Containment levels are Federal or California maximum



(h) First value is reporting limit, second value is method detection limit



(j) California MCL.



(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).



(g) “--“ = Limits not provided; however, monitoring is required.



(d) Discharge limits from Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-022 Attachment E Screening Levels for General Permits.



(f) Applicable or Relevant and Appropriate Requirements (ARARs) for discharge to surface water per Table 3 of the ESD (USEPA, 2005).



[S:\Northrop\BMRK\Rpt\QAPP\DQO\Draft Data Quality Objective Process Tables.xls]  12/4/12 Page 3 of 3











TABLE B-4



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
METALS



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Analyte Units
Analytical 
Method



Reporting 



Limit(a) 



Containmen



t Levels(b)



Site-Specific 
NPDES 



requirements 
(2004)



(avg / max)(c)



R4-2007-0022 
General NPDES 



Permit  
Requirements 



(2007)(d)



Basin Plan 



Requirements(e



) TMDL(f)



Drinking Water 
Requirements 
(MCLs or NLs)



ARARs 
(Daily 



Maximum 



Discharge)(g



)
Lowest 
Limit



Antimony g/l EPA 6020 2.0 --(h) -- 14 6 -- 6 -- 6



Arsenic g/l EPA 6020 1.0 -- 50 50 50 -- 10 -- 10



Barium g/l EPA 6020 1.0 -- -- -- 1,000 -- 1,000 -- 1,000



Beryllium g/l EPA 6020 0.5 -- -- 4.0 4 -- 4 -- 4



Cadmium g/l EPA 6020 1.0 -- 4.58/9.18 2.4 5 -- 5 -- 2.4



Total Chromium g/l EPA 6020 2.0 -- 50 50 50 -- 50 -- 50



Hexavalent Chromium g/l EPA 218.6 0.30/0.25(i) -- -- 11 -- -- 0.02(j)(k) -- 0.02



Copper g/l EPA 6020 2.0 -- 18.6/37.4 9.4 -- 9 1,300 -- 9



Lead g/l EPA 6020 1.0 -- 9.82/19.71 3.2 -- 2.5 15 5.2 2.5



Mercury g/l EPA 7470A 0.2/0.1(i) -- 0.051/0.102 0.05(k) 2 -- 2 -- 0.05



Nickel g/l EPA 6020 2.0 -- -- 52 100 -- 100 -- 52



Selenium g/l EPA 6020 2.0 -- 4.1/8.2 5.0 50 5 50 -- 4.1



Silver g/l EPA 6020 1.0 -- 12.2/24.4 4 -- -- 100(l) -- 4



Thallium g/l EPA 6020 1.0 -- -- 1.7 2 -- 2 -- 1.7



Vanadium g/l EPA 6020 2.0 -- -- -- -- -- 50 -- 50



Zinc g/l EPA 6020 20 -- 144.64/290.14 122 -- 120 5,000(l) -- 120



Cyanide g/l SM4500-CN 5 -- -- 5.2 200 -- 200 -- 5.2



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.



(b) There are no Containment Levels listed for these analytes in Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Unit (PVOU; USEPA,2005).



(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).



(e) Basin plan requirements from LARWQCB Basin Plan, Water Quality Objectives (LARWQCB, 1994).



(f) Total maximum daily load (TMDL) from Total Maximum Daily Loads for Metals and Selenium, San Gabriel River and Impaired Tributaries (USEPA, 2007).



(g) Applicable or Relevant and Appropriate Requirements (ARARs) for discharge to surface water per Table 3 of the ESD (USEPA, 2005).



(h) “--“ = Limits not provided; however, monitoring is required.



(l) Secondary MCL



The lowest limit listed is lower than both the reporting limit and the method detection limit.



(d) Discharge limits from Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-022 Attachment E Screening Levels for General Permits.



(k) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J).



(j) Office of Environmental Health Hazard Assessment Public Health Goal.



(i) First value is reporting limit, second value is method detection limit
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TABLE B-8



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
EMERGENT CHEMICALS - SOIL



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Residential Industrial



1,2,3-Trichloropropane mg/kg EPA 8260B



0.0099/



0.00099(c) 0.005 0.095



1,4-Dioxane mg/kg EPA 8270C 0.025 4.9 17



N-Nitrosodimethylamine (NDMA) mg/kg EPA 8270C 0.33/0.055(c) 0.0023(d) 0.034



Perchlorate mg/kg EPA 314 0.04 55 720



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be 



    higher than listed should sample require dilution.



The lowest limit listed is lower than the reporting limit but higher than the 



method detection limit for the method shown.



The lowest limit listed is lower than both the reporting limit and the method 



detection limit.



      



(b) U.S. Environmental Protection Agency (USEPA) Screening Levels from the USEPA Regional Screening Level



     Summary Table updated November 2011.



      estimated (J).



(d) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged



(c) First value is reporting limit, second value is method detection limit



USEPA Screening Levels(b)



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 
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TABLE B-9



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - SOIL
SHALLOW ZONE SOUTH OF PUENTE CREEK



FORMER TRW BENCHMARK SITE



Residential Industrial



Acenaphthene mg/kg EPA 8270C 0.33 3,400 33,000



Acenaphthylene mg/kg EPA 8270C 0.33 --(c) --



Anthracene mg/kg EPA 8270C 0.33 17,000 170,000



Benzidine mg/kg EPA 8270C 0.66 0.0005(d) 0.0045(d)



Benzo(a)anthracene mg/kg EPA 8270C 0.33/0.070(e) 0.15(d) 2.1



Benzo(a)pyrene mg/kg EPA 8270C 0.33/0.055(e) 0.015(d) 0.21(d)



Benzo(b)fluoranthene mg/kg EPA 8270C 0.33/0.050(e) 0.15(d) 2.1



Benzo(g,h,i)perylene mg/kg EPA 8270C 0.33 -- --



Benzo(k)fluoranthene mg/kg EPA 8270C 0.3 1.5 21



4-Bromophenyl Phenyl Ether mg/kg EPA 8270C 0.33 -- --



Butyl Benzyl Phthalate mg/kg EPA 8270C 0.33 260 910



4-Chloro-3-methylphenol mg/kg EPA 8270C 0.33 6,100 62,000



Bis(2-chloroethoxy)methane mg/kg EPA 8270C 0.33 180 1,800



Bis(2-chloroethyl)ether mg/kg EPA 8270C 0.17 0.21 1



Bis(2-chloroisopropyl)ether mg/kg EPA 8270C 0.33 4.6 22



Bis(2-Ethylhexyl)Phthalate mg/kg EPA 8270C 0.33 35 120



2-Chloronaphthalene mg/kg EPA 8270C 0.33 6,300 82,000



2-Chlorophenol mg/kg EPA 8270C 0.33 390 5,100



4-Chlorophenyl Phenyl Ether mg/kg EPA 8270C 0.33 -- --



Chrysene mg/kg EPA 8270C 0.33 15 210



Dibenz(a,h)anthracene mg/kg EPA 8270C 0.42/0.099(e) 0.015(d) 0.21(d)



Di-n-Butyl Phthalate mg/kg EPA 8270C 0.33 6,100 62,000



3,3'-Dichlorobenzidine mg/kg EPA 8270C 0.83 1.1 3.8



2,4-Dichlorophenol mg/kg EPA 8270C 0.33 180 1,800



Diethyl Phthalate mg/kg EPA 8270C 0.33 49,000 490,000



2,4-Dimethylphenol mg/kg EPA 8270C 0.33 1,200 12,000



Dimethyl Phthalate mg/kg EPA 8270C 0.33 -- --



4,6-Dinitro-2-methylphenol mg/kg EPA 8270C 0.42 4.9 49



2,4-Dinitrophenol mg/kg EPA 8270C 0.66 120 1,200



2,4-Dinitrotoluene mg/kg EPA 8270C 0.33 1.6 5.5



2,6-Dinitrotoluene mg/kg EPA 8270C 0.33 61 620



Di-n-octyl Phthalate mg/kg EPA 8270C 0.33 -- --



1,2-Diphenylhydrazine/Azobenzene mg/kg EPA 8270C 0.33 5.1 23



Fluoranthene mg/kg EPA 8270C 0.33 2,300 22,000



Fluorene mg/kg EPA 8270C 0.33 2,300 22,000



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



EPA Screening Levels(b)
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TABLE B-9



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - SOIL
SHALLOW ZONE SOUTH OF PUENTE CREEK



FORMER TRW BENCHMARK SITE



Residential IndustrialAnalyte Units
Analytical 



Method



Reporting 



Limit(a) 



EPA Screening Levels(b)



Hexachlorobenzene mg/kg EPA 8270C 0.33/0.070(e) 0.3(d) 1.1



Hexachlorobutadiene mg/kg EPA 8270C 0.33 6.2 22



Hexachlorocyclopentadiene mg/kg EPA 8270C 0.83 370 3,700



Hexachloroethane mg/kg EPA 8270C 0.33 12 43



Indeno(1,2,3-cd)pyrene mg/kg EPA 8270C 0.33/0.13(e) 0.15(d) 2.1



Isophorone mg/kg EPA 8270C 0.33 510 1,800



Naphthalene mg/kg EPA 8270C 0.33 3.6 18



Nitrobenzene mg/kg EPA 8270C 0.33 4.8 24



2-Nitrophenol mg/kg EPA 8270C 0.33 -- --



4-Nitrophenol mg/kg EPA 8270C 0.83 -- --



N-Nitroso-di-n-propylamine mg/kg EPA 8270C 0.25 99 350



N-Nitrosodiphenylamine mg/kg EPA 8270C 0.33 99 350



Pentachlorophenol mg/kg EPA 8270C 0.83 0.89 2.7



Phenanthrene mg/kg EPA 8270C 0.33 -- --



Pyrene mg/kg EPA 8270C 0.33 1,700 17,000



2,4,6-Trichlorophenol mg/kg EPA 8270C 0.33 44 160



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may
      be higher than listed should sample require dilution.



(e) First value is reporting limit, second value is method detection limit



The lowest limit listed is lower than the reporting limit but higher than the 



method detection limit for the method shown.



The lowest limit listed is lower than both the reporting limit and the



method detection limit.



     Summary Table updated November 2011.



      estimated (J).



(d) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged



(b) U.S. Environmental Protection Agency (USEPA) Screening Levels from the USEPA Regional Screening Level



(c) “--“ = Values not provided; however, monitoring is required.
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TABLE B-10



TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
METALS - SOIL



SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE



Residential Industrial



Antimony mg/kg EPA 6010B 10 31 410



Arsenic mg/kg EPA 6010B 2.0/0.79(c) 0.39(d) 1.6



Barium mg/kg EPA 6010B 1.0 15,000 190,000



Beryllium mg/kg EPA 6010B 0.50 160 2,000



Cadmium mg/kg EPA 6010B 0.50 70 800



Total Chromium mg/kg EPA 6010B 1.0 --(e) --



Hexavalent Chromium mg/kg EPA 7199 0.2 0.29 5.6



Cobalt mg/kg EPA 6010B 1.0 23 300



Copper mg/kg EPA 6010B 2.0 3,100 41,000



Lead mg/kg EPA 6010B 2.0 400 800



Mercury mg/kg EPA 7471A 0.02 10 43



Molybdenum mg/kg EPA 6010B 2.0 390 5,100



Nickel mg/kg EPA 6010B 2.0 -- --



Selenium mg/kg EPA 6010B 2.0 390 5,100



Silver mg/kg EPA 6010B 1.0 390 5,100



Thallium mg/kg EPA 6010B 9.8/0.78(c) 0.78(d) 10



Vanadium mg/kg EPA 6010B 1.0 390 5,200



Zinc mg/kg EPA 6010B 5 23,000 310,000



Cyanide mg/kg EPA 9014/4500 0.50 1,600 20,000



(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent



     and may be higher than listed should sample require dilution.



(c) First value is reporting limit, second value is method detection limit



The lowest limit listed is lower than the reporting limit but higher than the 



method detection limit for the method shown.



The lowest limit listed is lower than both the reporting limit and the



method detection limit.



USEPA Screening Levels(b)



Analyte Units
Analytical 



Method



Reporting 



Limit(a) 



(b) U.S. Environmental Protection Agency (USEPA) Screening Levels from the USEPA Regional Screening



     Level Summary Table updated November 2011.



(e) “--“ = Values not provided; however, monitoring is required.



(d) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged



      estimated (J).
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 Conduct downhole geophysical logging to evaluate and correlate 
lithology at select locations if mud rotary drilling is used 
(Appendix A) 



 Install permanent groundwater monitoring wells as needed to provide 
locations for future groundwater monitoring, based on data collected from 
soil and Hydropunch borings. 



Off Property 



 Drill investigation borings to: 



 Collect saturated soil samples to evaluate physical properties 



 Collect grab groundwater samples at all locations at defined depth 
intervals to evaluate the nature and extent of groundwater 
contamination  



 Perform visual borehole logging using the USCS to evaluate lithology 



 Conduct downhole geophysical logging to evaluate and correlate 
lithology at select locations if mud rotary drilling is used 
(Appendix A) 



 Install permanent single or multi-depth groundwater monitoring wells based 
on data collected from soil and grab groundwater samples 



 Install permanent single or multi-depth groundwater monitoring wells based 
on data collected from soil and grab groundwater samples, and in 
consultation with USEPA 



 Install temporary vapor monitoring points to evaluate potential for vapor 
intrusion in the immediate vicinity of Benchmark. 



Site Wide 



 Review data collected during investigation activities and information on 
available remedial technologies to evaluate alternatives to remediate soil 
and groundwater contamination south of Puente Creek 



 Perform short-term aquifer testing on new and existing wells 



 Perform vapor intrusion pathway sampling (i.e., shallow groundwater, 
indoor air, sub-slab, and soil gas) in the immediate vicinity of, and 
downgradient of, Benchmark south of Puente Creek.  The locations of 
indoor air sampling will be determined based on evaluation of existing data 
and newly-acquired subsurface data (e.g., shallowest groundwater VOC 
concentrations, soil properties, depth-to-groundwater, stratigraphic data, 
and soil vapor data) collected during this investigation.  The scope for 
indoor air sampling is presented in the Draft Vapor Intrusion Sampling and 
Analysis Work Plan (Geosyntec, 2012) 











  
 



S:\Northrop\02BMRK\RPT\FSP.doc    12/4/12 



7-1



7.0  REFERENCES 



California Department of Water Resources, 1990.  California Well Standards, Bulletin 74-
90, January. 



California Department of Water Resources, 1966.  “Planned Utilization of the Ground 
Water Basins: San Gabriel Valley,” March. 



California Environmental Protection Agency, 2012. Advisory – Active Soil Gas 
Investigations, April.  



CH2M Hill, 1997.  “Puente Valley Operable Unit Interim RI/FS Feasibility Study,” 
prepared for U.S. Environmental Protection Agency, May.  



CH2M Hill, 2002.  “Technical Memorandum Conversion and Update of the San Gabriel 
Basin Groundwater Flow Model,” prepared for U.S. Environmental Protection Agency, 
1 December.   



GeoInsight, 2006.  “HYDRASleeve, Simple by Design, Field Manual.” 



Geosyntec Consultants, 2012.  “Draft Vapor Intrusion Sampling Work Plan, Shallow Zone 
South of Puente Creek, Puente Valley Operable Unit, Phase I Indoor Air Study, City of 
Industry, California,” prepared for Northrop Grumman Systems Corporation, 
30 November. 



Environmental Protection Agency, Office of Solid Waste and Emergency Response, 1996.  
“Ground Water Issue, Low-Flow (Minimal Drawdown) Ground-Water Sampling 
Procedures, EPA/540/S-95/504,” April. 



Orion Environmental Inc., 2007.  “Groundwater Extraction Well Installation Report, 
Former Benchmark Site, City of Industry, File No. 102.0007; CAO No. 89-034,” prepared 
for Northrop Grumman Space & Mission Systems Corp., 11 June. 



Orion Environmental Inc., 2012.  “Summary Deep Source Investigations Conducted in 
2002 and 2004, Former TRW Benchmark Site, City of Industry, California,” prepared for 
Northrop Grumman Corporation, 16 March. 



U.S. Environmental Protection Agency, 2011a.  “Final First Five-Year Review Report for 
San Gabriel Valley Superfund Site (Area 4), Puente Valley Operable Unit, City of Industry, 
City of La Puente, Los Angeles County, California,” prepared by CH2M Hill, March. 



U.S. Environmental Protection Agency, 2011b.  Administrative Order for Remedial Design 
and Remedial Action, San Gabriel Valley Superfund Sites, Area 4, Puente Valley Operable 
Unit, Los Angeles County, California, 13 September. 











 



S:\Northrop\02BMRK\RPT\FSP.doc    12/4/12 



7-2



Woodward-Clyde Consultants, 1987.  “Phase I Report on the Subsurface Investigation 
Conducted at the Benchmark Technology Facility, City of Industry, California,” prepared 
for Benchmark Technology Incorporated, 18 February. 



Woodward-Clyde Consultants, 1988.  “Phase II Soil and Groundwater Investigation, 
Benchmark Technology Facility, City of Industry, California,” prepared for Benchmark 
Technology, 12 January. 



Woodward-Clyde Consultants, 1994.  “Evaluation of Groundwater Extraction and 
Treatment Equipment for Remediation at TRW - Benchmark Site Located at 200 South 
Turnbull Canyon Road, City of Industry, California,” prepared for TRW Inc., 13 July.  











REFERENCE
7.5 MINUTE USGS TOPOGRAPHIC MAP OF
BALDWIN PARK, CALIFORNIA QUADRANGLE
DATE: 1996, PHOTOREVISED 1981
SCALE = 1:24,000



PROJECT NO. DRAWN BY CHECKED BY



02BMRK MP MP
FILE NO.



Orion Environmental Inc.
��������	
�����	������	������	���
����	����



SITE LOCATION MAP



02BMH20202.PDF FIGURE 1-1



APPROVED BY



JPG



SITE(a)



(a)  As defined by USEPA in the UAO, the " Shallow Zone South of Puente Creek 
shall mean the shallow zone of the PVOU aquifer, as referenced in the PVOU 
ROD and ESD, the lies south of Puente Creek and is bounded on the east, west, 
and south by the extent of shallow zone contamination."








			2012-1010-Benchmark-EPA Cond  Approval RDI WP 100912.pdf


			Review Comments on RDI Work Plan (Aug 2012)


			QAPP Appendix A (Conceptual Site Model)


			QAPP Appendix A-A (Conceptual Site Model)


			QAPP Appendix A-B (Data Quality Objectives)


			QAPP Appendix A-C (Field Forms)


			QAPP Appendix A-D (Lab QC Forms)


			FSP Appendix B


			Comments


			Observations





			Well Installation Plan (WIP) Appendix C


			Groundwater Flow Modeling Plan (GWFMP) – Appendix D


			Health and Safety Plan (HSP) – Appendix E


















Joseph P. Kwan


Corporate Director, Environmental Remediation


Northrop Grumman Corporation


2980 Fairview Park Drive


Falls Church, VA 22042


703-280-4035


310-622-5393 cell


Joe.Kwan@ngc.com








From: Chavira, Raymond
To: Scott.Parsons@tetratech.com
Cc: Bradley.Barquest@utc.com
Subject: Fw: USEPA File and Data Request Response
Date: Wednesday, January 30, 2013 2:26:44 PM
Attachments: 2012-0323-Benchmark-USEPA File and Data Request Response..pdf


Per your request


----- Forwarded by Raymond Chavira/R9/USEPA/US on 01/30/2013 02:26 PM -----


From:   "Kwan, Joseph P (CO)" <Joe.Kwan@ngc.com>


To:     Raymond Chavira/R9/USEPA/US@EPA,


Cc:     "Pete MacNicholl (pmacnich@dtsc.ca.gov)" <pmacnich@dtsc.ca.gov>, "tom.perina@ch2m.com"
 <tom.perina@ch2m.com>, "kerang.sun@ch2m.com" <kerang.sun@ch2m.com>, "john.dolegowski@ch2m.com"
 <john.dolegowski@ch2m.com>, "Niemeyer, Linda (CO) (Contr)" <Linda.Niemeyer@ngc.com>, "Lewis, Richard
 (ESS) (Contr)" <Richard.Lewis@ngc.com>, "jgwinn@orionenv.com" <jgwinn@orionenv.com>, Matthew Nelson
 <mnelson@orionenv.com>, "mpurchase@orionenv.com" <mpurchase@orionenv.com>


Date:   03/23/2012 06:15 PM


Subject:        USEPA File and Data Request Response


Ray – The attached document addresses the information requests outlined in your 3/19/2012
 email to Orion.  Please note that the RWQCB correspondence and other additional documents
 have been uploaded to Orion’s FTP website.  The link to access this information is as follows:


 


http://ftp2.orionenv.com/dm/index.php?
interface=download&hash=c50b47e6f2a1339d8fd420e32814cdfd


 


Please let me know if you have any questions.


 


-Joe-


 


Joseph P. Kwan


Corporate Director, Environmental Remediation


Northrop Grumman Corporation
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23 March 2012 
 
Mr. Raymond Chavira 
Remedial Project Manager 
U.S. Environmental Protection Agency - Region 9 
75 Hawthorne Street, SFD-7-3 
San Francisco, California 94105 
 
Re: Response to USEPA 19 March 2012 File and Data Request 
 Former TRW-Benchmark Site, City of Industry, CA 
 
Dear Mr. Chavira: 
 
This letter responds to your 19 March 2012 email to Orion Environmental (Orion) 
requesting additional historical information pertaining to the Former TRW-Benchmark 
Site.  Please note that the attached information package addresses the following 
issues: 



 Additional historic correspondence with the Regional Water Quality Control 
Board (RWQCB) 



 Information regarding work plans for the 2002 cone penetration test, 2004 deep 
soil boring, and tracer studies 



 1991-1995 groundwater data for all Z4 series wells, including Z4-6 
 Z4-6 groundwater data, well abandonment/decommission permit, and well 



survey log 
 List of documents submitted to RWQCB that includes Z4 groundwater 



monitoring data 
 Copy of the May 2003 semiannual groundwater monitoring report - dated 



November 2003  
 



It is our goal that this information package addresses all of your requests outlined in 
your email to Orion.  Please do not hesitate to let me know if you have any questions. 
 
Sincerely, 
 
 
Joseph P. Kwan 
Corporate Director, Environmental Remediation 
on behalf of Northrop Grumman Systems Corporation 
 
Attachment 
 
cc: Pete MacNicholl - DTSC 











 Orion Environmental Inc. 
  3450 E. Spring St., Suite 212 562 988-2755 PHONE 
  Long Beach, CA 90806 562 988-2759 FAX 



 
 DBA Arctos Environmental 
  2703 7th Street, Mailbox 213 510 525-2180 PHONE 
  Berkeley, CA 94710 510 525-2392 FAX 
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Memorandum 
 



To: Joseph Kwan, Northrop Grumman Corporation 



Copy: Elizabeth Brown, Northrop Grumman Corporation 
Linda Niemeyer, Northrop Grumman Corporation 
Rick Lewis, Northrop Grumman Corporation 



From: Matthew Nelson, Orion Environmental Inc. 



Date: 23 March 2012 



Subject: Response to USEPA 19 March 2012 File and Data Request 
Former TRW-Benchmark Site, City of Industry, California 



 



Orion Environmental Inc. (Orion) has prepared this memorandum to respond to a request 
from U.S. Environmental Protection Agency (USEPA) in a 19 March 2012 e-mail for 
project documents and data.  The USEPA’s requests are copied below in italics, followed 
by our responses. 



Request 1: Please update the list to include: (a) All historic correspondence with the 
RWQCB.  



Response:  We understand this request to mean “Provide an updated Project Document 
Index to include correspondence with the Regional Water Quality Control Board 
(RWQCB).”  All historical correspondence with the RWQCB found in the project files has 
been added to the Project Document Index which is included as Attachment A.  The 
correspondence has also been uploaded to the Orion FTP website and mailed to USEPA 
via compact disc (CD) sent on 23 March 2012. 



Request 2:  Please update the list to include: (b) Work plans for the 2002 CPT, 2004 DB 
soil, and tracer studies. 



Response:  We understand this request to mean “Provide work plans for the 2002 cone 
penetration test (CPT) investigation, the 2004 deep soil boring investigation, and the 2000 
dye tracer test and include these documents in the Project Document Index.”  As stated in 
Orion’s 16 March 2012 memorandum titled “Summary Deep Source Investigations 
Conducted in 2002 and 2004,” work plans were not prepared for the 2002 and 2004 
investigations.  This memorandum has been added to the Project Document Index.  These 
data collection events have already been added to the Past Data Summary Table.   



Similarly, no work plan was prepared for the 2000 dye tracer test.  The results of the dye 
tracer test (among many other topics) were discussed in a memorandum entitled 
“Response to DTSC Data Request” memorandum that was prepared and submitted to the 
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California Department of Toxic Substances Control (DTSC) on 20 January 2012.  This 
memorandum has been added to the Project Document Index.  The dye tracer test data 
collection event will be added to the Past Data Summary Table.  Finally, both the 
16 March and 20 January 2012 memoranda have been uploaded to the Orion FTP 
website. 



Request 3: Please update the list to include: (c) 1991-1995 groundwater data for all the 
Z4 series wells; including Z4-6.  



Response:  We understand this request to mean “Add the groundwater data collection 
events for all Z4 series wells (including Z4-6) from the period of 1991-1995 into the Past 
Data Summary Table, include any reports discussing these data in the Project Document 
Index and upload the reports to the FTP website.” Orion has completed an exhaustive 
search of the historical files for Z4 well groundwater sampling data from 1991 to 1995 
and has not located any analytical or field reports before November 1995.  In addition to 
reviewing Orion’s historical file, Orion reviewed the 10 boxes of documents from 
Northrop Grumman’s archived project file, which includes TRW Inc.’s historical files.  
Orion also reviewed the five boxes of documents contained in the archived project files of 
URS Corporation, the company that acquired Woodward-Clyde Consultants (Woodward-
Clyde), which was the project consultant before 1996.   



The Z4 wells were installed in June and August of 1991 as part of an insitu soil vapor 
extraction (SVE) system (Woodward-Clyde, 1992).  Depth to groundwater in August 1991 
was measured at approximately 52 and 48 feet below ground surface (bgs) at wells W8 
and W9, respectively, both completed to a depth of 60 feet bgs.  Wells Z4-1 through Z4-5 
were screened below the water table to depths of 65 or 70 bgs in anticipation of 
supplementing the SVE system during future water table drawdown from a planned 
groundwater extraction system. 



In July 1993, the groundwater level had risen approximately 10 to 12 feet to 
approximately 38 feet bgs at wells W8 and W9.  Based on the increase in water levels, the 
Z4 wells were included in aquifer and pilot tests conducted in 1993 for preparation of the 
groundwater remedial action plan (Woodward-Clyde, 1994).  Because the Z4 wells were 
installed as vapor extraction wells, it was unlikely the Z4 wells were included in any 
groundwater monitoring conducted before 1993.   



However, a table in a 1993 Request for Bid (RFB) for Groundwater Extraction and 
Treatment Equipment shows groundwater volatile organic compound (VOC) 
concentrations for wells Z4-1 through Z4-5 (Woodward-Clyde, 1993).  Although the 
concentrations are described in Table 1 of the RFB (Attachment B) as being the “Maximum 
VOC Concentrations Present in Groundwater Based on Laboratory Analysis Using EPA 
Method 601,” these concentrations do not appear to represent actual groundwater 
concentrations from any specific sampling event, but instead are anticipated maximum 
concentrations that were assumed for design purposes.  As previously stated, Orion can 
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find no data to support the values in the table for the Z4 wells, and there does not appear 
to be any correlation between concentrations listed in Table 1 for wells W3, W7, W8, 
W9, and W10 and historical groundwater concentrations reported for these wells from the 
time of installation through 1993.  It should be noted that Orion reproduced Table 1 
(Attachment C) for the Interim Status Report 1992-1996 (Orion, 1997) and, in so doing, 
inadvertently inserted an order of magnitude error for the tetrachloroethene value for well 
Z4-4 (6,000 micrograms per liter [g/l] versus 600 g/l in the Woodward-Clyde table).  



As explained above, Orion has been unable to locate any analytical data or field reports 
that indicate groundwater was sampled from the Z4 wells before November 1995. 
Therefore, no data has been added to the Past Data Summary Table.  We have added the 
Woodward-Clyde 1993 Request for Bid for Groundwater Extraction and Treatment 
Equipment document to the Project Document Index and a copy has been uploaded to the 
Orion FTP website. 



Request 4:  Please update the list to include: (d) Copy of all Z4-6 groundwater data, copy 
of the well abandonment/decommission permit for Z4-6 well, survey log for the Z4-6 well. 



Response:  We understand this request to mean “Please provide (1) a copy of all well Z4-6 
groundwater data, (2) a copy of the well abandonment/decommissioning permit for well 
Z4-6, and (3) the survey log for well Z4-6, and as appropriate add the data to the Past 
Date Summary Table and list any reports in the Project Document Index.”  During the site 
walk with Northrop Grumman, USEPA, and DTSC on 8 March 2012, Orion misspoke 
when saying that well Z4-6 may have been abandoned.  Well Z4-6 has not been 
abandoned/decommissioned.  The wellhead for well Z4-6 was buried roughly 7 to 8 feet 
below grade when the SVE system was constructed in 1991, as described in Section 7.3.2 
of the Woodward-Clyde Soil Investigations and Remediation report dated 25 September 
1992 (Woodward-Clyde, 1992).  The wellhead for well Z4-6, along with nine other vapor 
extraction wells, was buried because plans were in place to construct a building with a 
proposed footprint that would cover these wells.  Because well Z4-6 was an SVE well and 
the wellhead was buried, it was never sampled for groundwater.   



The survey log for well Z4-6 cannot be located in the historical project file.  Therefore we 
are not providing any copies of any documents and we are not making any updates to the 
Past Data Summary Table or the Project Document Index as a result of this request. 



Request 5:  Please update the list to include: (e) List of documents submitted to the 
RWQCB which include the Z4- groundwater monitoring data. 



Response:  We understand this request to mean “Provide a list of documents submitted to 
the RWQCB which include the Z4 groundwater monitoring data and if those documents 
are not in the Project Document Index, add them.”  A list of documents that include Z4 
well groundwater monitoring data is in Attachment D.  These documents are already 
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included in the Project Document Index and the data are in the Data Summary Table, so 
no changes to those documents were made as a result of this request. 



Request 6:  Please update the list to include: (f) Copy of the May 2003 Semiannual 
Groundwater Event (dated November 2003). 



Response:  We understand this request to mean “Provide a copy of the May 2003 
Semiannual Groundwater Event (dated November 2003) and add the data to the Past 
Data Summary Table and list the report in the Project Document Index.”  A copy of the 
Groundwater Monitoring Report for the May 2003 semiannual event was submitted to 
USEPA in an e-mail from Orion dated 20 March 2012.  This report, along with additional 
reports located since the project report submittal on 29 February 2012, has also been 
uploaded to the Orion FTP website and mailed to USEPA via CD sent on 23 March 2012.  
All reports uploaded to the Orion FTP website on 23 March 2012 have also been added to 
the Project Document Index and their data, if any, have been added to the Past Data 
Summary Table. 



Attachments 
 
 Attachment A – Project Document Index (Chronological Order) 
 Attachment B – Table 1 from 1993 Request for Bid for Groundwater Extraction and  
 Treatment Equipment 
 Attachment C – Table 9 from Interim Status Report 1992-1996 
 Attachment D – Reports Describing Z4 Well Groundwater Monitoring Data 



References 



Orion Environmental Inc., 1997.  “Interim Status Report 1992-1996, TRW-Benchmark 
Site, City of Industry, California,” prepared for TRW Inc., 30 December. 



Woodward-Clyde Consultants, 1992.  “Soil Investigations and Remediation Conducted at 
Benchmark Technology Site, City of Industry, California, Volume 1 of 2 Text and 
Appendix A and B,” prepared for TRW Inc., 25 September. 



Woodward-Clyde Consultants, 1993.  “Request for Bid for Groundwater Extraction and 
Treatment Equipment, Former Benchmark Facility, City of Industry, California,” 
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Woodward-Clyde Consultants, 1994.  “Groundwater Remedial Action Plan, Benchmark 
Facility, City of Industry, California,” prepared for TRW Inc., 4 April. 
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ATTACHMENT A 
 



PROJECT DOCUMENT INDEX (CHRONOLOGICAL ORDER)











 



(1) This index includes documents located in the project files as of 23 March 2012. 
 
[S:\02BMRK\Agency Corress\EPA\Submittals\2012-0323-Benchmark-Project Document Index.doc] 



PROJECT DOCUMENT INDEX (CHRONOLOGICAL ORDER)(1) 



SHALLOW ZONE SOUTH OF PUENTE CREEK 



FORMER TRW BENCHMARK SITE 



California Regional Water Quality Control Board, Los Angeles Region, 1986a.  Letter from 
Raymond K. Delacourt to Jerry Hall (Benchmark Technology), “Subsurface Investigation 
(File No. 86-22),” 13 June. 



California Regional Water Quality Control Board, Los Angeles Region, 1986b.  Letter from 
Raymond K. Delacourt to Ed Nelson (Benchmark Technology), “Subsurface Investigation 
(File No. 86-22),” 2 July. 



Woodward-Clyde Consultants, 1987a.  “Phase I Report on the Subsurface Investigation 
Conducted at the Benchmark Technology Facility, City of Industry, California,” prepared 
for Benchmark Technology Incorporated, 18 February. 



California Regional Water Quality Control Board, Los Angeles Region, 1987a.  Letter from 
Hank H. Yacoub to Ed Nelson (Benchmark Technology), “AB 1803 Subsurface 
Investigation (File No. 86-22),” 10 March. 



Woodward-Clyde Consultants, 1987b.  “Work Plan, Phase II Soil and Groundwater 
Investigation, Benchmark Technology Facility, City of Industry, California,” prepared for 
Benchmark Technology, April. 



California Regional Water Quality Control Board, Los Angeles Region, 1987b.  Letter from 
Roy R. Sakaida to Ed Nelson (Benchmark Technology), “Site Assessment for Benchmark 
Technology – Workplan Review (File 86-22),” 17 June. 



Woodward-Clyde Consultants, 1987c.  “Preliminary Evaluation of Soil, Gas Survey Data- 
Phase II,” prepared for Benchmark Technology Incorporated, 22 June. 



Woodward-Clyde Consultants, 1987d.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Response to RWQCB Review of Work Plan and Appendices to Work Plan 
(File 86-22),” 3 September. 



Woodward-Clyde Consultants, 1988a.  “Phase II Soil and Groundwater Investigation, 
Benchmark Technology Facility, City of Industry, California,” prepared for Benchmark 
Technology, 12 January. 



Woodward-Clyde Consultants, 1988b.  “Work Plan, Phase III Soil and Ground Water 
Investigation, Benchmark Technology Facility, City of Industry, California,” prepared for 
Benchmark Technology, 2 February. 



Woodward-Clyde Consultants, 1988c.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Response to RWQCB Review of Phase III Work Plan, Benchmark Technology 
(File No. 86-22),” 26 February. 
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California Regional Water Quality Board, Los Angeles Region, 1988a.  Letter from Roy R. 
Sakaida to Ed Nelson (Benchmark Technology), “Toxics Investigation Benchmark 
Technology (File 86-22) – Site Assessment Workplan Review,” 22 April. 



Woodward-Clyde Consultants, 1988d.  “Addendum No. 1 to Phase III Work Plan, Soil and 
Ground Water Investigation, Benchmark Technology (File No. 86-22),” 10 May. 



Woodward-Clyde Consultants, 1988e.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Approval of Phase III Work Plan and Addendum, Soil and Groundwater 
Investigation, Benchmark Technology (File No. 86-22),” 18 May. 



California Regional Water Quality Control Board, Los Angeles Region, 1988b.  Letter from 
Roy R. Sakaida to Richard Barkley (Benchmark Technology), “Continued Site Assessment 
– Benchmark Technology (File No. 86-22),” 20 June. 



Woodward-Clyde Consultants, 1988f.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Conditional Approval of Proposed Work Plan, Phase III Soil and Ground 
Water Investigation, Benchmark Technology (File No. 86-22), City of Industry, California,” 
19 July. 



Woodward-Clyde Consultants, 1988g.  “Work Plan, Chromium Reduction Sump Closure 
at Benchmark Technology, City of Industry, California,” prepared for Benchmark 
Technology, Inc., 26 September. 



Woodward-Clyde Consultants, 1988h.  “Phase III Soil and Groundwater Investigation, 
Benchmark Technology Facility, City of Industry, California, Report and Appendix A-C,” 
prepared for Hufstedler, Miller, Kaus and Beardsley, 19 December. 



Woodward-Clyde Consultants, 1988i.  “Phase III Soil and Groundwater Investigation, 
Benchmark Technology Facility, Appendix D, Lab Reports, City of Industry, California, 
Appendix D and Lab Reports,” prepared for Hufstedler, Miller, Kaus and Beardsley, 
19 December. 



Woodward-Clyde Consultants, 1989a.  “Hazardous Materials Records Review, 
Benchmark Technology Site Vicinity, 200 South Turnbull Canyon Road, City of Industry, 
California,” 1 February. 



Woodward-Clyde Consultants, 1989b.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Soil Disposal Requests, Soil and Ground Water Investigation, Benchmark 
Technology Facility,” 31 March. 



California Regional Water Quality Control Board, Los Angeles Region, 1989a.  Letter from 
Robert P. Ghirelli to Robert M. Walter (TRW Inc.), “Cleanup and Abatement Order No. 
89-034,” 12 April. 











Project Document Index (Chronological Order) 
Former TRW Benchmark Site 
23 March 2012 
Page 3 
 



[S:\02BMRK\Agency Corress\EPA\Submittals\2012-0323-Benchmark-Project Document Index.doc] 



 



Woodward-Clyde Consultants, 1989c.  “Phase IV Work Plan, Ground Water Investigation, 
Benchmark Technology Facility, City of Industry, California,” prepared for Hufstedler, 
Miller, Kaus & Beardsley, 26 April. 



Woodward-Clyde Consultants, 1989d.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Cleanup and Abatement Order No. 89-034, Benchmark Technology Facility, 
200 South Turnbull Canyon Road, City of Industry, California (RWQCB File No. 86-22),” 
26 May. 



California Regional Water Quality Control Board, Los Angeles Region, 1989b.  Letter from 
Roy R. Sakaida to Richard M. Barkley (Benchmark Technology), “Site Assessment/Ground 
Water Investigation – Benchmark Technology Facility, City of Industry (CAO 89-034; File 
No. 86-22),” 27 June. 



Woodward-Clyde Consultants, 1989e.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Cleanup and Abatement Order No. 89-034, Request for Extension, 
Benchmark Technology Facility, City of Industry, California,” 12 July. 



Woodward-Clyde Consultants, 1989f.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Request for Extension, Revised Phase IV Work Plan, Benchmark Technology 
Facility, City of Industry, California,” 14 July. 



Woodward-Clyde Consultants, 1989g.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Results of Ground Water Monitoring, Benchmark Technology Facility, City of 
Industry, California,” 18 July. 



Woodward-Clyde Consultants, 1989h.  Letter from James D. Hartley to Hank Yacoub and 
Philip Chandler (RWQCB), regarding meeting to discuss site remediation, 26 July. 



Woodward-Clyde Consultants, 1989i.  “Work Plan Revisions, Phase IV Ground Water 
Investigation, Benchmark Technology Facility, City of Industry, California,” 3 August. 



Woodward-Clyde Consultants, 1989j.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Cleanup and Abatement Order No. 89-034, Request for Extensions, 
Benchmark Technology Facility, City of Industry, California,” 5 September. 



California Regional Water Quality Control Board, Los Angeles Region, 1989c.  Letter from 
Roy R. Sakaida to Frank D. Hintze (Benchmark Technology), “Site Assessment – 
Benchmark Technology Facility, City of Industry (CAO 89-034; File No. 86-22),” 
12 September. 
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Woodward-Clyde Consultants, 1989k.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Cleanup and Abatement Order No. 89-034, Request for Off-Site Work Plan 
Extension, Benchmark Technology Facility, City of Industry, California,” 12 October. 



Woodward-Clyde Consultants, 1989l.  “Work Plan, Off-Site Ground Water Investigation, 
Benchmark Technology Facility, City of Industry, California,” prepared for Benchmark 
Holding Group and TRW Inc., 27 October. 



Woodward-Clyde Consultants, 1989m.  Letter from Linda A. Metcalf to Philip Chandler 
(RWQCB), “Request for Soil Disposal Approval, Benchmark Technology Facility, City of 
Industry, California,” 2 November. 



The Koll Company, 1989.  Letter from Peter C. Tilton to Philip Chandler (RWQCB), 
regarding purchase of the Benchmark Technology site, 17 November. 



Woodward-Clyde Consultants, 1989n.  Letter from Jay D. White to Phil Chandler 
(RWQCB), “Soil Remediation Activities, Benchmark Technology Facility, City of Industry, 
California,” 14 December. 



California Regional Water Quality Control Board, Los Angeles Region, 1989d.  Letter from 
John L. Lewis to Linda A. Metcalf (Woodward-Clyde Consultants), “Disposal of Soil and 
Drill Cuttings from Benchmark Technology at 200 S. Turnbull Canyon Road, City of 
Industry (File No. 88-57),” 22 December. 



Woodward-Clyde Consultants, 1990a.  “Soil Sampling Plan, Benchmark Technology 
Facility, City of Industry, California,” January. 



California Regional Water Quality Control Board, Los Angeles Region, 1990.  Letter from 
Roy R. Sakaida to Frank Hintze (Benchmark Holding Group) and Joseph Kwan (TRW Inc.), 
“Site Remediation – Benchmark Technology Facility, City of Industry (CAO 89-034; File 
No. 86-22),” 22 January. 



Woodward-Clyde Consultants, 1990b.  “Additional Soil Sampling at Benchmark 
Technology Facility, City of Industry, California,” prepared for TRW Inc., 22 February. 



Woodward-Clyde Consultants, 1990c.  “Soil Remedial Action Plan, Benchmark 
Technology Facility, City of Industry, California,” prepared for TRW Inc., 10 May. 



Woodward-Clyde Consultants, 1990d.  “Soil Cleanup Levels for the Benchmark Facility,” 
prepared for TRW Inc., 27 June. 



Riedel Environmental Services, Inc., 1990.  “Demolition/Decontamination, Benchmark 
Technology Facility, Health and Safety Plan,” October. 
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Woodward-Clyde Consultants, 1990e.  “Health and Safety Plan for the Benchmark 
Remedial Action Program, City of Industry, California,” prepared for TRW, 1 October. 



CKY Environmental Services, 1990.  “Quarterly Report, Groundwater Monitoring, 
Benchmark Technology, City of Industry, California,” prepared for TRW Inc., 8 November. 



Woodward-Clyde Consultants, 1990f.  “Work Plan, Soil Remedial Action Program, 
Benchmark Facility, City of Industry, California,” prepared for TRW Inc., 20 November. 



Woodward-Clyde Consultants, 1990g.  “Summary of Preliminary Vapor Extraction System 
Design, Benchmark Technology Facility, City of Industry, California,” prepared for TRW 
Inc., 26 November. 



Woodward-Clyde Consultants, 1990h.  Letter from Jay D. White to Phil Chandler 
(RWQCB), “Benchmark Soil Remedial Action Program, City of Industry, California,” 
28 November. 



Woodward-Clyde Consultants, 1990i.  “Excavation and Stockpile Plan, Benchmark 
Technology Site, City of Industry, California,” prepared for TRW Inc., 29 November. 



Woodward-Clyde Consultants, 1990j.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Revised Scope of Services, Phase IV Groundwater Investigation, Benchmark 
Technology Site, City of Industry, California),” 18 December. 



California Regional Water Quality Control Board, Los Angeles Region, 1991a.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Remedial Action Plan – Benchmark Technology Site, City of Industry (CAO No. 
89-034; File No. 86-22),” 10 January. 



Woodward-Clyde Consultants, 1991a.  “Work Plan for Soil Excavation, Stockpile 
Preparation, and Vapor Extraction and Treatment System, Benchmark Remedial Action 
Program, City of Industry, California,” prepared for TRW Inc., 16 January. 



Woodward-Clyde Consultants, 1991b.  “Additional Site Characterization Plan, Benchmark 
Remedial Action Program, City of Industry, California,” prepared for TRW Inc., 
17 January. 



Woodward-Clyde Consultants, 1991c.  “Work Plan, Soil Remedial Action Program, 
September 1990 through April 1991, Benchmark Facility, City of Industry, California,” 
prepared for TRW Inc., 25 January. 



Woodward-Clyde Consultants, 1991d.  “Modeling of the Vapor Extraction System, 
Benchmark Technology Facility, City of Industry, California,” prepared for TRW Inc., 
29 January. 
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California Regional Water Quality Control Board, Los Angeles Region, 1991b.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Phase IV Ground Water Investigation – Benchmark Technology Site, City of 
Industry (CAO No. 89-034; File No. 86-22),” 31 January. 



Woodward-Clyde Consultants, 1991e.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Work Plan for Soil Excavation, Stockpile Preparation, and Vapor Extraction 
and Treatment System, Benchmark Soil Remediation Program, City of Industry, 
California,” 4 February. 



Woodward-Clyde Consultants, 1991f.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Phase IV Groundwater Investigation, Benchmark Technology Facility, City of 
Industry, California,” 8 February. 



California Regional Water Quality Control Board, Los Angeles Region, 1991c.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Remedial Action Plan – Benchmark Technology Site, City of Industry (CAO No. 
89-034; File No. 86-22),” 13 February. 



Woodward-Clyde Consultants, 1991g.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Phase IV Groundwater Investigation/Performance of Vacuum Extraction Pilot 
Test at Benchmark Technology Site, City of Industry, California (CA No. 89-034; File No. 
86-22),” 21 February. 



Woodward-Clyde Consultants, 1991h.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Waste Discharge Permit, Benchmark Technology Facility, City of Industry, 
California,” 21 February. 



TRW Inc., 1991a.  Letter from Joseph P. Kwan to Philip Chandler (RWQCB), “Lead 
Agency Status for the Benchmark Remediation Program – City of Industry, California,” 
25 February. 



Woodward-Clyde Consultants, 1991i.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Well Installation on Neighboring Property, Phase IV Groundwater 
Investigation, Benchmark Technology Facility, City of Industry, California,” 25 February. 



Woodward-Clyde Consultants, 1991j.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Request for Discharge of Uncontaminated Rainwater from the Benchmark 
Remediation Site to the Storm Drain, City of Industry, California,” 1 March. 



California Regional Water Quality Control Board, Los Angeles Region, 1991d.  Letter from 
Hank H. Yacoub to Joseph P. Kwan (TRW, Inc.) and Frank Hintze (Benchmark Holdings 
Group), “Discharge Run-Off from February/March Rainstorm-Benchmark Technology Inc. 
Facility, City of Industry (CAO No. 89-34; File No. 86-22),” 4 March. 
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Woodward-Clyde Consultants, 1991k.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Benchmark Remedial Action Program, Responses to February 13, 1991 Letter 
to Joseph P. Kwan and Frank Hintze from Roy R. Sakaida,” 5 March. 



Woodward-Clyde Consultants, 1991l.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Confirmation of Work Plan Approval, Phase IV Groundwater Investigation, 
Benchmark Technology Facility, City of Industry, California,” 6 March. 



Woodward-Clyde Consultants, 1991m.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Discharge of Rainwater Impounded in Two 500 Barrel Baker Tanks 
(LARWQCB CAO No. 89-034; File No. 86-22),” 20 March. 



Woodward-Clyde Consultants, 1991n.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Well Installation, West Coast Sand and Gravel, Benchmark Groundwater 
Investigation, City of Industry, California,” 27 March. 



Woodward-Clyde Consultants, 1991o.  “Confirmation Sampling Plans, Benchmark 
Remedial Program, City of Industry, California,” prepared for TRW Inc., 16 April. 



CKY Environmental Services, 1991a.  “Revised Quarterly Report, Ground Water 
Monitoring, Benchmark Remediation Site, City of Industry, California, First Quarter 1991,” 
prepared for TRW Inc., May. 



Woodward-Clyde Consultants, 1991p.  “Phase IV Groundwater Investigation, Benchmark 
Technology Site, City of Industry, California,” prepared for TRW Inc., 31 May. 



CKY Environmental Services, 1991b.  “Quarterly Report, Ground Water Monitoring, 
Second Quarter 1991, Benchmark Remediation Site, City of Industry, California,” 
prepared for TRW Inc., June. 



California Regional Water Quality Control Board, Los Angeles Region, 1991e.  Letter from 
Roy R. Sakaida to Jose Kou (Facility Permitting Unit Region 3), “Permit Requirement for 
Benchmark Technology Facility (CAO No. 89-034; File No. 86-22),” 4 June. 



Woodward-Clyde Consultants, 1991q.  “Report of Soil Remediation at the Boundary of the 
Benchmark Site and A&M Trucking Property, City of Industry, California,” prepared for 
TRW Inc., 18 June. 



California Regional Water Quality Control Board, Los Angeles Region, 1991f.  Letter from 
Roy R. Sakaida to Dale Struiksma (West Coast Sand and Gravel), “Ground Water 
Monitoring at the West Coast Sand and Gravel (Formerly Bob’s Masonry-Landscape 
Supply) Facility, City of Industry – (File No. 102.0148),” 24 June. 
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Woodward-Clyde Consultants, 1991r.  Letter from Jay D. White to Philip B. Chandler 
(RWQCB), “Reports of Soil Remediation at the Boundaries of the Benchmark Site with the 
A&M Trucking Property and the Perez Property, City of Industry, California,” 9 July. 



California Regional Water Quality Control Board, Los Angeles Region, 1991g.  Letter from 
John L. Lewis to Interested Agencies and Parties, “General Waste Discharge Requirements 
for Discharge of Non-Hazardous Contaminated Soils and Other Wastes in Los Angeles 
River and Santa Clara River Basins (Order No. 91-93; File No. 88-57),” 26 July. 



ID Environmental Associates, Inc., 1991.  “Quarterly Report, Ground Water Monitoring, 
Third Quarter 1991, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., August. 



TRW Inc., 1991b.  Letter from Joseph P. Kwan to Philip B. Chandler (RWQCB), “Status of 
Chromium Excavation Along the Nelson Brothers Property, Benchmark Soil Remediation 
Program, City of Industry, California,” 26 August. 



Woodward-Clyde Consultants, 1991s.  Letter from Jay D. White to Juan Gonzalez 
(RWQCB), “Class III Landfill Disposal of Approximately 2,000 Cubic Yards of Soil from 
Benchmark Site at 200 South Turnbull Canyon Road, City of Industry, California,” 
17 September. 



California Regional Water Quality Control Board, Los Angeles Region, 1991h.  Letter from 
John L. Lewis to Jay D. White (Woodward-Clyde Consultants), “Waste Discharge 
Requirements for Discharge of Chromium Contaminated Soil – Benchmark Holding Group 
at 200 South Turnbull Canyon Road, City of Industry – File No. 88-57-062(91),” 
2 October. 



California Regional Water Quality Control Board, Los Angeles Region, 1991i.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Remedial Action Report, Soils-Boundary of Benchmark Site with A&M Trucking 
Property, City of Industry, CA (CAO No. 89-034); File No. 86-22,” 3 October. 



California Regional Water Quality Control Board, Los Angeles Region, 1991j.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Remedial Action Report, Soils-Boundary of Benchmark Site with Perez Property, 
City of Industry, CA (CAO No. 89-034); File No. 86-22,” 3 October. 



Woodward-Clyde Consultants, 1991t.  Letter from Jay D. White to Philip Chandler 
(RWQCB), “Request for Discharge of Water from the Benchmark Remediation Site, City of 
Industry, California,” 4 October. 
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TRW Inc., 1991c.  Letter from Joseph P. Kwan to Philip B. Chandler (RWQCB), “Request 
for Approval to Remove Crushed Concrete, Benchmark Site – City of Industry, CA,” 
24 October. 



California Regional Water Quality Control Board, Los Angeles Region, 1991k.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Remedial Action Report, Crushed Concrete – Benchmark Technology Site, City 
of Industry (CAO No. 89-034; File No. 86-22),” 29 October. 



Woodward-Clyde Consultants, 1991u.  “Report of Soil Remediation at the Boundary of the 
Benchmark Site and Nelson Brothers Property, City of Industry, California,” prepared for 
TRW Inc., November. 



California Regional Water Quality Control Board, Los Angeles Region, 1991l.  Letter from 
Hank H. Yacoub to Joe P. Kwan (TRW Inc.), “Waiver of Discharge Permit and Permitting 
Requirement – Former Benchmark Technology Facility, City of Industry (CAO 89-034; File 
No. 86-22),” 12 November. 



TRW Inc., 1991d.  Letter from Joseph P. Kwan to Technical Support Unit (RWQCB), 
“Discharge of Chromium Contaminated Soil, Benchmark Holding Group, City of Industry, 
File No. 88-57-062 (91),” 4 December. 



California Regional Water Quality Control Board, Los Angeles Region, 1991m.  Letter 
from Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Fixation of Copper Contaminated Soils – Former Benchmark Technology Facility, 
City of Industry (CAO No. 89-034; File No. 86-22),” 5 December. 



ID Environmental Associates, Inc., 1992a.  “Quarterly Report, Ground Water Monitoring, 
Fourth Quarter 1991, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., January. 



Rodi, Pollock, Pettker, Galbraith & Phillips, 1992.  Letter from Robert A. Yahiro to Philip 
Chandler (RWQCB), “Nelson Brothers Steel and Machinery,” 20 January. 



TRW Inc., 1992a.  Letter from Joseph P. Kwan to Juan Gonzales (RWQCB), regarding 
authorization to dispose of copper-impacted soil, 4 February. 



Woodward-Clyde Consultants, 1992a.  “Phase IV Groundwater Investigation, Offsite Well 
Installation, Benchmark Technology Site, City of Industry, California,” prepared for TRW 
Inc., 6 February. 
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California Regional Water Quality Control Board, Los Angeles Region, 1992a.  Letter from 
John L. Lewis to Joseph P. Kwan (TRW Inc.), “Waste Discharge Requirements for 
Discharge of Copper Contaminated Soil – Benchmark Technology at 200 South Turnbull 
Canyon Road, City of Industry – File No. 88-57-053(92),” 19 February. 



ID Environmental Associates, Inc., 1992b.  “Quarterly Report, Groundwater Monitoring, 
First Quarter 1992, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., March. 



Woodward-Clyde Consultants, 1992b.  “Soil and Groundwater Remedial Action Program, 
February through June 1992, Benchmark Facility, City of Industry, California,” prepared 
for TRW Inc., 11 March. 



TRW Inc., 1992b.  Letter from Joseph P. Kwan to Juan Gonzalez (RWQCB), regarding 
authorization to dispose of 1,000 cubic yards of copper-impacted soil, 26 March. 



ID Environmental Associates, Inc., 1992c.  Letter from Steve Mulligan to Juan Gonzalez 
(RWQCB), “Waste Discharge Permit Fee for Disposal of Soil from Benchmark 
Remediation Site in City of Industry, California,” 30 March. 



Woodward-Clyde Consultants, 1992c.  “Phase V Work Plan, Offsite Groundwater 
Investigation, Benchmark Technology Site, 200 South Turnbull Canyon Road, City of 
Industry, California,” prepared for TRW Inc., 1 April. 



Silicate Technology Corporation, 1992.  “Field Operations Report for the Stabilization of 
Copper-Impacted Soils, Benchmark Facility, 200 S. Turnbull Canyon Road, City of 
Industry, CA 91744,” prepared for TRW Electronic Systems Group, 10 April. 



TRW Inc., 1992c.  Letter from Joseph P. Kwan to Technical Support Unit of RWQCB, Los 
Angeles Region, “Discharge of Copper-Impacted Soil, Benchmark Technology, City of 
Industry, File Nos. 88-57-053 (92) and 88-57-119 (92),” 20 April. 



Woodward-Clyde Consultants, 1992d.  “Report of Sump Closure at the Benchmark 
Facility, City of Industry, California,” prepared for TRW Inc., 8 May. 



California Regional Water Quality Control Board, Los Angeles Region, 1992b.  Letter from 
Roy R. Sakaida to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Off-Site Groundwater Investigation – Benchmark Technology Site, City of 
Industry (CAO No. 89-034; File No. 86-22),” 15 May. 



Woodward-Clyde Consultants, 1992e.  “Revised Soil and Groundwater Remedial Action 
Program, February – July 1992 Benchmark Facility, City of Industry, California,” prepared 
for TRW Inc., 28 May. 
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ID Environmental Associates, Inc., 1992d.  “Quarterly Report, Groundwater Monitoring, 
Second Quarter 1992, Benchmark Remediation Site, City of Industry, California,” 
prepared for TRW Inc., June. 



Woodward-Clyde Consultants, 1992f.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Phase V Work Plan Approval, Offsite Groundwater Investigation, Benchmark 
Technology Site, 200 S. Turnbull Canyon Road, City of Industry, California,” 18 June. 



Woodward-Clyde Consultants, 1992g.  “Report of Baseline Evaluation for Vapor 
Extraction System, Benchmark Remedial Action Program, City of Industry, California,” 
prepared for TRW Inc., 22 June. 



California Regional Water Quality Control Board, Los Angeles Region, 1992c.  Letter from 
Philip B. Chandler to Joseph P. Kwan (TRW Inc.), “Off-Site Groundwater Investigation – 
Benchmark Technology Site, City of Industry (CA089-034; File No. 86-22),” 22 July. 



Woodward-Clyde Consultants, 1992h.  “Health and Safety Plan for Benchmark’s Remedial 
Action Program in the City of Industry, California,” prepared for TRW Inc., 22 July. 



California Regional Water Quality Control Board, Los Angeles Region, 1992d.  Letter from 
Hank H. Yacoub to Joseph Kwan (TRW Inc.), “Well Investigation Program: Voluntary 
Expenses Survey, San Gabriel Valley,” 4 August. 



Woodward-Clyde Consultants, 1992i.  Letter from Linda A. Niemeyer to Philip Chandler 
(RWQCB), “Phase V Work Plan Approval, Offsite Groundwater Investigation, Benchmark 
Technology Site, 200 S. Turnbull Canyon Road, City of Industry, California,” 4 August. 



Woodward-Clyde Consultants, 1992j.  “Soil Investigations and Remediation Conducted at 
Benchmark Technology Site, City of Industry, California, Volume 1 of 2 Text and 
Appendix A and B,” prepared for TRW Inc., 25 September. 



Woodward-Clyde Consultants, 1992k.  “Soil Investigations and Remediation Conducted at 
Benchmark Technology Site, City of Industry, California, Volume 2 of 2 Appendix C 
through G,” prepared for TRW Inc., 25 September. 



ID Environmental Associates, Inc., 1992e.  “Quarterly Report, Groundwater Monitoring, 
Third Quarter 1992, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., November. 



ID Environmental Associates, Inc., 1992f.  “Quarterly Report, Groundwater Monitoring, 
Fourth Quarter 1992, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., December. 
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Woodward-Clyde Consultants, 1993a.  “Bid Documents and Specifications for Treatment 
Area Construction at Benchmark Site, City of Industry, California,” prepared for TRW Inc., 
14 January. 



California Regional Water Quality Control Board, Los Angeles Region, 1993a.  Letter from 
Philip B. Chandler to Joseph P. Kwan (TRW Inc.), “Disposal of Drilling Mud, Drill Cuttings 
and Development Water – Benchmark Off-Site Investigation, City of Industry (CAP 84-
034; File No. 86-22),” 21 January. 



ID Environmental Associates, Inc., 1993a.  “Quarterly Report, Groundwater Monitoring, 
First Quarter 1993, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., March. 



Woodward-Clyde Consultants, 1993b.  “Phase V Offsite Groundwater Investigation, 
Benchmark Technology Site, City of Industry, California,” prepared for TRW Inc., 7 April. 



ID Environmental Associates, Inc., 1993b.  “Quarterly Report, Groundwater Monitoring, 
Second Quarter 1993, Benchmark Remediation Site, City of Industry, California,” 
prepared for TRW Inc., June. 



ID Environmental Associates, Inc., 1993c.  “Sampling and Analysis of Imported Fill for 
Benchmark Remediation Site in City of Industry, California,” prepared for TRW Inc., 
5 July. 



ID Environmental Associates, Inc., 1993d.  “Quarterly Report, Groundwater Monitoring, 
Third Quarter 1993, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., September. 



California Regional Water Quality Control Board, Los Angeles Region, 1993b.  Letter from 
Philip B. Chandler to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Remedial Action Report, Soils-Boundary of Benchmark Site with the Nelson 
Brothers Steel and Machinery Property, 15222 Valley Blvd., City of Industry, CA (CAO 
No. 89-034; File No. 86-22),” 13 September. 



California Regional Water Quality Control Board, Los Angeles Region, 1993c.  Letter from 
Philip B. Chandler to Joseph P. Kwan (TRW Inc.) and Frank Hintze (Benchmark Holding 
Group), “Interim Remedial Action Review – Benchmark Technology Site, City of Industry 
(CAO No. 89-034; File No. 86-22),” 21 September. 



Woodward-Clyde Consultants, 1993c.  “Evaluation of the Performance of the Purus 
Treatment System, Former Benchmark Facility, City of Industry, California,” prepared for 
TRW Inc., 29 October. 
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Woodward-Clyde Consultants, 1993d.  “Quarterly Monitoring Program Request for 
Revision, Benchmark Technology Site, 200 South Turnbull Canyon Road, City of Industry, 
California,” prepared for TRW Inc., 17 November. 



ID Environmental Associates, Inc., 1993e.  “Quarterly Report, Groundwater Monitoring, 
Fourth Quarter 1993, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., December. 



Woodward-Clyde Consultants, 1993e.  “Request for Bid for Groundwater Extraction and 
Treatment Equipment, Former Benchmark Facility, City of Industry, California,” 
9 December. 



ID Environmental Associates, Inc., 1994a.  “Quarterly Report, Groundwater Monitoring, 
First Quarter 1994, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., March. 



Woodward-Clyde Consultants, 1994a.  “Groundwater Remedial Action Plan, Benchmark 
Facility, City of Industry, California,” prepared for TRW Inc., 4 April. 



Woodward-Clyde Consultants, 1994b.  “Health and Safety Plan for Benchmark’s Remedial 
Action Program in the City of Industry, California,” prepared for TRW Inc., 10 April. 



Woodward-Clyde Consultants, 1994c.  “VES Monitoring and Performance Evaluation at 
the Benchmark Facility, City of Industry, California,” prepared for TRW Inc., 23 June. 



Woodward-Clyde Consultants, 1994d.  “Evaluation of Groundwater Extraction and 
Treatment Equipment for Remediation at TRW - Benchmark Site Located at 200 South 
Turnbull Canyon Road, City of Industry, California,” prepared for TRW Inc., 13 July.  



ID Environmental Associates, Inc., 1994b.  “Quarterly Report, Groundwater Monitoring, 
Second Quarter 1994, Benchmark Remediation Site, City of Industry, California,” 
prepared for TRW Inc., July. 



Woodward-Clyde Consultants, 1994e.  “Health and Safety Plan for Benchmark’s Remedial 
Action Program in the City of Industry, California,” prepared for TRW Inc., 14 July. 



ID Environmental Associates, Inc., 1994c.  “Quarterly Report, Groundwater Monitoring, 
Third Quarter 1994, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., August. 



California Regional Water Quality Control Board, Los Angeles Region, 1994.  Letter from 
Eric Nupen to Joe P. Kwan (TRW Inc.), “Well Investigation Program – Ground Water RAP, 
TRW/Benchmark, 200 South Turnbull Canyon Road, City of Industry (File No. 102.0007),” 
28 September. 
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TRW Inc., 1994.  Letter from Joseph P. Kwan to Eric Nupen (RWQCB), “Comments to 
Groundwater Remedial Action Plan Review, Benchmark Site – City of Industry, 
California,” 7 October. 



ID Environmental Associates, Inc., 1994d.  “Quarterly Report, Groundwater Monitoring, 
Fourth Quarter 1994, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., December. 



Environmental Systems Engineering, Inc., 1994.  “Benchmark Site, Water Treatment 
System O&M Manual,” prepared for TRW Inc. 



Woodward-Clyde Consultants, 1995a.  “Bid Documents and Specifications for 
Groundwater Extraction and Treatment System at Former TRW Benchmark Facility, City of 
Industry, California,” prepared for TRW Inc., 10 January. 



ID Environmental Associates, Inc., 1995.  “Quarterly Report, Groundwater Monitoring, 
First Quarter 1995, Benchmark Remediation Site, City of Industry, California,” prepared 
for TRW Inc., April. 



Woodward-Clyde Consultants, 1995b.  “Work Plan for Benchmark Remediation Program, 
August 1994 to December 1995, City of Industry, California, Project No. 
934W278L/3000,” 25 April. 



TRW Environmental & Safety Lab, 1995a.  “Quarterly Groundwater Monitoring Report, 
Second Quarter 1995, Former Benchmark Technology Facility, 200 South Turnbull 
Canyon Road, City of Industry, California,” prepared for TRW Inc., August. 



TRW Environmental & Safety Lab, 1995b.  “Quarterly Groundwater Monitoring Report, 
Third Quarter 1995, Former Benchmark Technology Facility, 200 South Turnbull Canyon 
Road, City of Industry, California,” prepared for TRW Inc., September. 



Woodward-Clyde Consultants, 1995c.  “1995 Soil Vapor Extraction, Evaluation, 
Benchmark Remedial Action Program, City of Industry, California,” prepared for TRW 
Inc., 26 December. 



TRW Environmental & Safety Lab, 1996a.  ”Quarterly Groundwater Monitoring Report for 
October 1995, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., January. 



TRW Environmental & Safety Lab, 1996b.  “Quarterly Groundwater Monitoring Report for 
January 1996, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., March. 
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TRW Systems Integration Group, 1996.  Letter from Selina Welch to Eric Nupen 
(RWQCB), “TRW Former Benchmark Technology Facility, 200 S. Turnbull Canyon Road 
in City of Industry, California, Compliance File No. CI-7436/NPDES No. CAG994150,” 
25 March. 



TRW Environmental & Safety Lab, 1996c.  “Quarterly Groundwater Monitoring Report for 
April 1996, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., May. 



Woodward-Clyde Consultants, 1996a.  “First Quarter 1996 Soil Gas Sampling and Vapor 
Extraction System Evaluation, Benchmark Remedial Action Program, City of Industry, 
California,” prepared for TRW Inc., June. 



Woodward-Clyde Consultants, 1996b.  “Second Quarter 1996 Soil Gas Sampling and 
Vapor Extraction System Evaluation, Benchmark Remedial Action Program, City of 
Industry, California,” prepared for TRW Inc., August. 



TRW Environmental & Safety Lab, 1996d.  “Quarterly Groundwater Monitoring Report for 
July 1996, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City 
of Industry, California,” prepared for TRW Inc., September. 



Woodward-Clyde Consultants, 1996c.  “Third Quarter 1996 Soil Gas Sampling and Soil 
Vapor Extraction System Evaluation, Benchmark Remedial Action Program, City of 
Industry, California,” prepared for TRW Inc., September. 



TRW Environmental & Safety Lab, 1997.  “Quarterly Groundwater Monitoring Report for 
October 1996, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., January. 



TRW Safety, Health & Environmental Affairs, 1997a.  “Groundwater Sampling and 
Analysis Plan, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., 11 March. 



Orion Environmental Inc., 1997a.  Letter from Jeffrey P. Gwinn and Linda A. Niemeyer to 
Julio Lara (RWQCB), “Request for Semiannual Groundwater Monitoring, Former 
Benchmark Technology Site, 200 South Turnbull Canyon Road, City of Industry, 
California,” 16 July. 



TRW Safety, Health & Environmental Affairs, 1997b.  “Quarterly Groundwater Monitoring 
Report for February 1997, Former Benchmark Technology Facility, 200 South Turnbull 
Canyon Road, City of Industry, California,” prepared for TRW Inc., August. 
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TRW Safety, Health & Environmental Affairs, 1997c.  “Quarterly Groundwater Monitoring 
Report for May 1997, Former Benchmark Technology Facility, 200 South Turnbull Canyon 
Road, City of Industry, California,” prepared for TRW Inc., November. 
Orion Environmental Inc., 1997b.  Letter from Malcolm Webster and Jeffrey P. Gwinn to 



Julio Lara (RWQCB), “Request for Well Abandonment, TRW-Benchmark Site, City of 



Industry, California,” 4 November. 



Los Angeles Regional Water Quality Control Board, 1997.  Letter from Arthur G. Heath to 
Joseph P. Kwan (TRW Inc.), “San Gabriel Valley Cleanup Program – Request Review, 
Former TRW/Benchmark Facility, 200 South Turnbull Canyon Road, City of Industry, 
California (File No. 102.0007),” 10 December. 



Orion Environmental Inc., 1997c.  “Interim Status Report 1992-1996, TRW-Benchmark 
Site, City of Industry, California,” prepared for TRW Inc., 30 December. 



California Regional Water Quality Control Board, Los Angeles Region, 1998a.  Letter from 
Dennis A. Dickerson to Thomas A. Bak (Trammell Crow Company), “San Gabriel Valley 
Cleanup Program – Agreement Review, Former TRW/Benchmark Facility, 200 South 
Turnbull Canyon Road, City of Industry, California (File No. 102.0007),” 18 March. 



Orion Environmental Inc., 1998.  “Closure Report for Vadose Zone Soil, TRW-Benchmark 
Site, 200 S. Turnbull Canyon Road, City of Industry, California,” prepared for TRW Inc., 
24 July. 



TRW Safety, Health and Environmental Affairs, 1998.  “Groundwater Monitoring Report, 
November 1997 Annual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” prepared for TRW Inc., August. 



California Regional Water Quality Control Board, Los Angeles Region, 1998b.  Letter from 
Arthur G. Heath to Joseph P. Kwan (TRW Inc.), “San Gabriel Valley Cleanup Program – 
No Further Requirements, TRW-Benchmark Site Located at 200 South Turnbull Canyon 
Road, City of Industry (File No. 102.0007),” 15 September. 



TRW Inc., 1998.  Letter from Joseph P. Kwan to Wayne Chiou (RWQCB), “Selenium 
Detection, NPDES Permit No. CA0064114, Former TRW – Benchmark Site, City of 
Industry, California,” 21 December. 



TRW Inc., 1999a.  “Semiannual Groundwater Monitoring Report for May 1998, Former 
Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of Industry, 
California,” April. 
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Orion Environmental Inc., 1999a.  “1997 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 30 June. 



TRW Inc., 1999b.  “Groundwater Monitoring Report, November 1998 Annual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” October. 



Orion Environmental Inc., 1999b.  “1998 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 30 December. 



TRW Inc., 2000a.  “Groundwater Monitoring Report, May 1999 Semiannual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” March. 



TRW Inc., 2000b.  “Groundwater Monitoring Report, November 1999 Annual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” June. 



TRW Inc., 2000c.  “Groundwater Monitoring Report, May 2000 Semiannual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” August. 



Orion Environmental Inc., 2000.  “1999 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 29 September. 



TRW Inc., 2001a.  “Groundwater Monitoring Report, November 2000 Annual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” February. 



Orion Environmental Inc., 2001.  “2000 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 16 July. 



TRW Inc., 2001b.  “Groundwater Monitoring Report, May 2001 Semiannual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” August. 



California Regional Water Quality Control Board, Los Angeles Region, 2001.  Letter from 
Dixon A. Oriola to Amy Sullivan (TRW Inc.), “Former Benchmark Technology Facility, 
200 South Turnbull Canyon Road, City of Industry, California 91745 (File No. 102.0007),” 
21 September. 
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TRW Inc., 2002a.  “Annual Groundwater Monitoring and Remediation System Status 
Report, November 2001, Former Benchmark Technology Facility, 200 South Turnbull 
Canyon Road, City of Industry, California,” April. 



TRW Inc., 2002b.  “Groundwater Monitoring Report, June 2002 Semiannual Event, 
Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of 
Industry, California,” October. 



California Regional Water Quality Control Board, Los Angeles Region, 2003a.  Letter from 
Dennis A. Dickerson to Joseph P. Kwan (TRW Inc.), “Requirement for Monitoring of 
Emergent Chemicals Pursuant to California Water Code Section 13267,” 10 January. 



Orion Environmental Inc., 2003a.  “Evaluation of Dual-Phase Extraction (DPE) Pilot Test 
Results, Former TRW-Benchmark Site, City of Industry, California,” 11 March. 



Northrop Grumman Space & Mission Systems Corp., 2003a.  Letter from Joseph P. Kwan 
to Angelica Castaneda (RWQCB), “Acknowledgement of Receipt of Cleanup and 
Abatement Cost Recovery Letter,” 18 March. 



Orion Environmental Inc., 2003b.  “Revised Evaluation of Existing Soil Vapor Extraction 
(SVE) System, Former TRW-Benchmark Site, City of Industry, California,” 29 April. 



Northrop Grumman Space & Mission Systems Corp., 2003b.  “Annual Groundwater 
Monitoring and Remediation System Status Report, December 2002, Former Benchmark 
Technology Facility, 200 South Turnbull Canyon Road, City of Industry, California,” June. 



California Regional Water Quality Control Board, Los Angeles Region, 2003b.  “Cleanup 
and Abatement Order No. R4-2003-0021 Requiring Northrop Grumman Space & Mission 
Systems Corporation (formerly TRW, Inc.) to Assess, Cleanup and Abate the Effects of 
Contaminants Discharged to Soil and Groundwater within the Puente Valley Operable 
Unit (PVOU) by the former Benchmark Technology facility (File No. 102.0007),” 
1 October. 



Northrop Grumman Space & Mission Systems Corp., 2003c.  “Groundwater Monitoring 
Report, May 2003 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” November. 



California Regional Water Quality Control Board, Los Angeles Region, 2003c.  Letter from 
Dennis A. Dickerson to Christian Volz (McKenna Long & Aldridge, LLP), “Rescission of 
October 1, 2003 Cleanup and Abatement Order No. R4-2003-0021 for Northrop 
Grumman Space & Mission Systems Corporation (Formerly TRW, Inc.) Former Benchmark 
Technology Site at 200 South Turnbull Canyon Road, City of Industry, California (File No. 
1002.0007),” 29 October. 
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McKenna Long & Aldridge, LLP, 2003.  Letter from Christian Volz to Dennis A. Dickerson 
(RWQCB), “Re: Rescinded CAO No. R4-2003-0021,” 13 November. 



Orion Environmental Inc., 2004a.  “Hazardous Material Transportation Security Plan, 
Former TRW Benchmark Site, 200 S. Turnbull Canyon Road, City of Industry, California,” 
prepared for Northrop Grumman Space & Mission Systems Corp., January. 



Northrop Grumman Space & Mission Systems Corp., 2004a.  “Annual Groundwater 
Monitoring and Remediation System Status Report, November 2003, Former Benchmark 
Technology Facility, 200 South Turnbull Canyon Road, City of Industry, California,” April. 



McKenna Long & Aldridge, LLP, 2004a.  Letter from Christian Volz to David Bacharowski 
(RWQCB) and Dustin Minor (USEPA), “Participation by Northrop Grumman Space & 
Mission Systems Corporation in Puente Valley Operable Unit Shallow Zone Remedial 
Action,” 30 July. 



Orion Environmental Inc., 2004b.  Letter of Transmittal from Mike Purchase to the 
California Regional Water Quality Control Board, Los Angeles Region, “Benchmark 
Facility, City of Industry, California, NPDES No. CA0064114, CI No. 7531,” 9 August. 



United States Environmental Protection Agency, Region IX, 2004.  Letter from Dustin 
Minor to Christian Volz (McKenna Long & Aldridge, LLP), “Participation by Northrop 
Grumman Space & Mission Systems Corporation in Facility Specific Cleanup and Shallow 
Zone Remedial Action,” 10 August. 



California Regional Water Quality Control Board, Los Angeles Region, 2004a.  Letter from 
Jonathan Bishop to Christian Volz (McKenna Long & Aldridge, LLP), “Rescinded Cleanup 
and Abatement Order No. R4-2003-21 Northrop Grumman Space & Mission Systems 
Corporation (Former TRW, Inc. (File 102.0007) and the Puente Creek Shallow 
Groundwater Remedy Proposal, City of Industry,” 18 August. 



Brouse McDowell, 2004.  Letter from Robert M. Walter to David Bacharowski (RWQCB) 
and Dustin Minor (USEPA), “Participation by Northrop Grumman Space & Mission 
Systems Corporation in Puente Valley Operable Unit Shallow Zone remedial Action,” 
25 August. 



Northrop Grumman Space & Mission Systems Corp., 2004b.  “Groundwater Monitoring 
Report, May 2004 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” September. 



McKenna Long & Aldridge, LLP, 2004b.  Letter from Christian Volz to Jonathan Bishop 
(RWQCB), “Comments of Northrop Grumman Space & Mission Systems Corp. On 
Tentative Waste Discharge Requirements – Benchmark Facility, City of Industry, CA 
(NPDES No. CA0064114, CI No. 7531),” 27 September. 
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California Regional Water Quality Control Board, Los Angeles Region, 2004b.  Letter from 
David Hung to Joseph P. Kwan (Northrop Grumman Space & Missions Systems Corp., 
Benchmark Facility), “Response to Comments and Tentative Waste Discharge 
Requirements – Northrop Grumman Space and Mission Systems Corp. (Formerly TRW, 
Inc.) – Benchmark Facility, City of Industry, CA. (NPDES No. CA0064114, CI No. 7531),” 
4 October. 



McKenna Long & Aldridge, LLP, 2004c.  Letter from Christian Volz to David Bacharowski 
(RWQCB) and Dustin Minor (USEPA), “Participation by Northrop Grumman Space & 
Mission Systems Corporation in Puente Valley Operable Unit Shallow Zone Remedial 
Action,” 8 October. 



California Regional Water Quality Control Board, Los Angeles Region, 2004c.  Letter from 
David Hung to Joseph P. Kwan (Northrop Grumman Space & Missions Systems Corp., 
Benchmark Facility), “Continuation of the Board Consideration for Adoption of Tentative 
Waste Discharge Requirements (WDRs) – Northrop Grumman Space and Mission Systems 
Corp. (Formerly TRW, Inc.) – Benchmark Facility, City of Industry, CA. (NPDES No. 
CA0064114, CI No. 7531),” 28 October. 



California Regional Water Quality Control Board, Los Angeles Region, 2004d.  Letter from 
David Hung to Joseph P. Kwan (Northrop Grumman Space & Missions Systems Corp., 
Benchmark Facility), “Change of Board Meeting Location and Date – Revised Tentative 
Waste Discharge Requirements – Northrop Grumman Space and Mission Systems Corp 
(Formerly TRW, Inc.) – Benchmark Facility, City of Industry, CA. (NPDES No. CA0064114, 
CI No. 7531),” 29 November. 



California Regional Water Quality Control Board, Los Angeles Region, 2005a.  Letter from 
Jonathan Bishop to Joseph Kwan (Northrop Grumman Space & Mission Systems Corp.), 
“Northrop Grumman Space & Mission Systems Corporation (Former TRW, 
Inc./Benchmark, City of Industry, California (File No. 102.0007, CAO No. 89-034),” 
23 February. 



Northrop Grumman Space & Mission Systems Corp., 2005a.  “Annual Groundwater 
Monitoring and Remediation System Status Report, November 2004, Former Benchmark 
Technology Facility, 200 South Turnbull Canyon Road, City of Industry, California,” 
March. 



Northrop Grumman Corporation, 2005a.  Letter from Joseph P. Kwan to David 
Bacharowski (RWQCB), “Northrop Grumman Space & Mission Systems Corp., 
Benchmark, City of Industry, California, Comments to Supplemental Requirements (File 
No. 102.0007, CAO No. 89-034),” 8 March. 
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California State Water Resources Control Board, 2005.  Letter from Mike Harper to Joseph 
P. Kwan (Northrop Grumman Space & Mission Systems Corp.), “New Regulations – 
Electronic Submittal of Information,” 27 April. 



Orion Environmental Inc., 2005.  “Remedial Action Plan for Valley Boulevard 
Groundwater Remediation, Former Benchmark Technology Facility, City of Industry, 
California, File No. 102.0007, CAO No. 89-034,” prepared for Northrop Grumman Space 
& Mission Systems Corp., 1 June. 



California Regional Water Quality Control Board, Los Angeles Region, 2005b.  Letter from 
Jonathan S. Bishop to Joseph P. Kwan (Northrop Grumman Space & Mission Systems 
Corp.), “Cleanup & Abatement Order No. 89-034: Approval of Remedial Action Plan for 
Valley Boulevard Groundwater Remediation, Former TRW-Benchmark Technology 
Facility, 200 Turnbull Canyon Road, City of Industry, California 91745 (File No. 
102.0007),” 30 August. 



Northrop Grumman Space & Mission Systems Corp., 2005b.  “Groundwater Monitoring 
Report, May 2005 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” September. 



Northrop Grumman Corporation, 2005b.  Letter from Joseph P. Kwan to David 
Bacharowski (RWQCB), “Northrop Grumman Space & Mission Systems Corp., 
Benchmark, City of Industry, California, Remedial Action Plan for Valley Boulevard 
Groundwater Remediation (File No. 102.0007, CAO No. 89-034),” 12 October. 



Northrop Grumman Corporation, 2006.  Letter from Joseph P. Kwan to David 
Bacharowski (RWQCB), “Downgradient Groundwater Extraction System, Former TRW 
Benchmark Site, City of Industry California (File No. 102.0007, CAO No. 89-034),” 
7 March. 



Orion Environmental Inc., 2006.  “Downgradient Groundwater Extraction System, Former 
Benchmark Site, City of Industry, California, File No. 102.0007, CAO No. 89-034,” 
prepared for Northrop Grumman Space & Mission Systems Corp., 7 March. 



Northrop Grumman Space & Mission Systems Corp., 2006a.  “Annual Groundwater 
Monitoring and Remediation System Status Report, November 2005, Former Benchmark 
Technology Facility, 200 South Turnbull Canyon Road, City of Industry, California,” April. 



California Regional Water Quality Control Board, Los Angeles Region, 2006.  Letter from 
Jonathan S. Bishop to Joseph P. Kwan (Northrop Grumman Corporation), “2006-2007 
Annual Estimation Letter for Spills, Leaks, Investigations, and Cleanups (SLIC) Cost 
Recovery Program – Benchmark Technology, 425 Turnbull Canyon Road, City of Industry 
(WIP NO. 102.0007, Site ID 2040124),” 31 August. 
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Northrop Grumman Space & Mission Systems Corp., 2006b.  “Groundwater Monitoring 
Report, June 2006 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” September. 



Northrop Grumman Space & Mission Systems Corp., 2007a.  “Groundwater Monitoring 
Report, December 2006 Semiannual Event, Former Benchmark Technology Facility, 
200 South Turnbull Canyon Road, City of Industry, California,” March. 



Orion Environmental Inc., 2007a.  “Bid Documents, Drawings, and Specifications, Onsite 
Pipeline Construction Project, Former Benchmark Facility, 218 S. Turnbull Canyon Road, 
City of Industry, California,” prepared for Northrop Grumman Corporation, 16 March. 



Orion Environmental Inc., 2007b.  “Groundwater Extraction Well Installation Report, 
Former Benchmark Site, City of Industry, File No. 102.0007; CAO No. 89-034,” prepared 
for Northrop Grumman Space & Mission Systems Corp., 11 June. 



Northrop Grumman Space & Mission Systems Corp., 2007b.  “Groundwater Monitoring 
Report, June 2007 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” September. 



California Regional Water Quality Control Board, Los Angeles Region, 2007.  Letter from 
Tracy J. Egoscue to Joseph P. Kwan (Northrop Grumman Corporation), “2007-2008 
Annual Estimation Letter for Site Cleanup Cost Recovery Program – Benchmark 
Technology at 425 Turnbull Canyon Road, City of Industry, California 91745 (WIP NO. 
102.0007, Site ID 2040124),” 29 October. 



Northrop Grumman Corporation, 2007.  Letter from Joseph P. Kwan to Su Han (RWQCB), 
“Former Benchmark Technology Site, 2007-2008 Annual Estimation Letter,” 
28 November. 



Northrop Grumman Space & Mission Systems Corp., 2008a.  “Groundwater Monitoring 
Report, November 2007 Semiannual Event, Former Benchmark Technology Facility, 
200 South Turnbull Canyon Road, City of Industry, California,” February. 



Northrop Grumman Space & Mission Systems Corp., 2008b.  “Groundwater Monitoring 
Report, May 2008 Semiannual Event, Former TRW Benchmark Site, 200 South Turnbull 
Canyon Road, City of Industry, California,” August. 



Orion Environmental Inc., 2008.  E-mail chain beginning from Mike Purchase to Don 
Indermill (dindermill@waterboards.ca.gov), “Benchmark (102.0007) - Request to conduct 
low‐flow groundwater sampling,” 14 May; 13 August; 6 October.  E-mail from Linda 
Niemeyer (laniemeyer@roadrunner.com) to Don Indermill, 15 October.  E-mail from Don 
Indermill to Linda Niemeyer, 22 October.  E-mail from Linda Niemeyer to Don Indermill, 
22 October. 
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California Regional Water Quality Control Board, Los Angeles Region, 2008.  Letter from 
Tracy J. Egoscue to Joseph P. Kwan (Northrop Grumman Corporation), “2008-2009 
Annual Estimation Letter for Site Cleanup Cost Recovery Program – Benchmark 
Technology, 200 Turnbull Canyon Road, City of Industry, California 90292 (Case NO. 
102.0007, Site ID 2040124),” 5 December. 



Northrop Grumman Space & Mission Systems Corp., 2009a.  “Groundwater Monitoring 
Report, November 2008 Semiannual Event, Former Benchmark Technology Facility, 
200 South Turnbull Canyon Road, City of Industry, California,” March. 



California Regional Water Quality Control Board, Los Angeles Region, 2009a.  Letter from 
Tracy J. Egoscue to Joseph P. Kwan (Northrop Grumman Corporation), “2009-2010 
Annual Estimation Letter for Site Cleanup Cost Recovery Program – Former Benchmark 
Technology, 200 Turnbull Canyon Road, City of Industry, California (WIP NO. 102.0007, 
Site ID 2040124),” 22 July. 



McKenna Long & Aldridge, LLP, 2009.  Letter from Christian Volz to Tracy Egoscue 
(RWQCB), “Northrop Grumman Benchmark Remedy, RWQCB CAO No. 89-034,” 
29 July. 



Northrop Grumman Space & Mission Systems Corp., 2009b.  “Groundwater Monitoring 
Report, June 2009 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” September. 



California Regional Water Quality Control Board, Los Angeles Region, 2009b.  Letter from 
Cassandra D. Owens to Joseph P. Kwan (Northrop Grumman Space & Mission Systems 
Corp.), “Complete Report of Waste Discharge (ROWD) for National Pollutant Discharge 
Elimination System (NPDES) Permit Renewal – Northrop Grumman Space and Mission 
Systems Corp., Benchmark Facility (NPDES No. CA0064114, CI No. 7531),” 7 October. 



California Regional Water Quality Control Board, Los Angeles Region, 2009c.  Email from 
Veronica Cuevas to Joseph Kwan (Northrop Grumman Corporation), “Northrop Grumman 
Benchmark Facility – NPDES CAA64114, Application Status & Other Info,” 7 October. 



Northrop Grumman Corporation, 2009a.  Letter from Joseph P. Kwan to Cassandra Owens 
(RWQCB), “Request for Time Schedule Order for Selenium Discharge Limit, Former TRW 
Benchmark Site, 200 Turnbull Canyon Road, City of Industry, NPDES No. CA0064114, CI 
No. 7531,” 13 October. 



California Regional Water Quality Control Board, Los Angeles Region, 2009d.  Letter from 
Cassandra D. Owens to Joseph P. Kwan (Northrop Grumman Space & Mission Systems 
Corp.), “Response to Request for Time Schedule Order with Selenium Interim Limits – 
Northrop Grumman Space and Mission Systems Corp., Benchmark Facility (NPDES No. 
CA0064114, CI No. 7531),” 15 October. 
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Northrop Grumman Corporation, 2009b. Letter from Joseph P. Kwan to Cassandra Owens 
(RWQCB), “RWQCB Response to Request for Time Schedule Order for Selenium, Former 
TRW Benchmark Site, 200 Turnbull Canyon Road, City of Industry, NPDES No. 
CA0064114, CI No. 7531,” 19 October. 



California Regional Water Quality Control Board, Los Angeles Region, 2009e.  Letter from 
Cassandra D. Owens to Joseph P. Kwan (Northrop Grumman Space & Mission Systems 
Corp.), “Clarification Regarding Compliance Schedules and Interim Limits – Northrop 
Grumman Space and Mission Systems Corp., Benchmark Facility (NPDES No. 
CA0064114, CI No. 7531),” 21 October. 



Northrop Grumman Corporation, 2009c.  Letter from Joseph P. Kwan to Cassandra Owens 
(RWQCB), “Response to NPDES Administrative Extension and Facility Inspection, Former 
TRW Benchmark Site, 200 Turnbull Canyon Road, City of Industry, NPDES No. 
CA0064114, CI No. 7531,” 10 November. 



Northrop Grumman Systems Corporation, 2010a.  “Groundwater Monitoring Report, 
December 2009 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” March. 



California Regional Water Quality Control Board, Los Angeles Region, 2010a.  Letter from 
Tracy J. Egoscue to Joseph Kwan (Northrop Grumman Corporation), “Proposed Lead 
Agency Transfer – Former TRW, Inc./Benchmark Technology Facility, 200 Turnbull 
Canyon Road, City of Industry, California, 91748 (CAO No. 89-034, WIP No. 102.0007, 
Site ID 2040124),” 4 March. 



Northrop Grumman Systems Corporation, 2010b.  Letter from Joseph P. Kwan to 
Cassandra Owens (RWQCB), “Northrop Grumman Name Change, Former TRW 
Benchmark Site, 200 South Turnbull Canyon Road, City of Industry, California, NPDES 
No. CA0064114, CI-7531),” 9 March. 



Northrop Grumman Systems Corporation, 2010c. Letter from Joseph P. Kwan to Tracy 
Egoscue (RWQCB), “Proposed Lead Agency Transfer - Former TRW Benchmark Site, 200 
South Turnbull Canyon Road, City of Industry, California, CAO No. 89-034, WIP No. 
102.0007, Site ID 2040124,” 18 March. 



California Regional Water Quality Control Board, Los Angeles Region, 2010b.  Letter from 
Samuel Unger to Joseph Kwan (Northrop Grumman Corporation), “Lead Agency Transfer 
Implemented – Former TRW, Inc./Benchmark Technology Facility, 200 Turnbull Canyon 
Road, City of Industry, California, 91748 (CAO No. 89-034, WIP No. 102.0007, Site ID 
204124),” 19 May. 
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California Regional Water Quality Control Board, Los Angeles Region, 2010c.  Letter from 
Samuel Unger to Joseph P. Kwan (Northrop Grumman Corporation), “2010-2011 Annual 
Estimation Letter for Site Cleanup Cost Recovery Program – Former Benchmark 
Technology, 200 Turnbull Canyon Road, City of Industry, California (WIP NO. 102.0007, 
Site ID 2040124),” 15 July. 



Northrop Grumman Systems Corporation, 2010d.  “Groundwater Monitoring Report, June 
2010 Semiannual Event, Former Benchmark Technology Facility, 200 South Turnbull 
Canyon Road, City of Industry, California,” September. 



Northrop Grumman Systems Corporation, 2011a.  “Groundwater Monitoring Report, 
December 2010 Semiannual Event, Former Benchmark Technology Facility, 200 South 
Turnbull Canyon Road, City of Industry, California,” March. 



Northrop Grumman Systems Corporation, 2011b.  “Groundwater Monitoring Report, June 
2011 Semiannual Event, Former TRW Benchmark Site, 200 South Turnbull Canyon Road, 
City of Industry, California,” September. 



CDM, 2011.  “Draft Remedial Design/Remedial Action Work Plan, Shallow Zone South of 
Puente Creek Remedy,” prepared for Northrop Grumman Systems Corporation, 
16 November. 



Orion Environmental Inc., 2011.  “Draft Remedial Design Investigation Work Plan, 
Shallow Zone South of Puente Creek (SZ-South), (Former Benchmark Offsite Remedial 
Action), Puente Valley Operable Unit,” prepared for Northrop Grumman Systems 
Corporation, 16 November. 



Orion Environmental Inc., 2012a.  “Response to DTSC Data Request, Former TRW 
Benchmark Site, City of Industry, California,” prepared for Northrop Grumman 
Corporation, 20 January. 



Orion Environmental Inc., 2012b.  “Summary Deep Source Investigations Conducted in 
2002 and 2004, Former TRW Benchmark Site, City of Industry, California,” prepared for 
Northrop Grumman Corporation, 16 March. 



Abbreviations: 



CAO – Cleanup and Abatement Order 



CAP – Corrective Action Plan 



NPDES – National Pollutant Discharge Elimination System 



RAP – Remedial Action Plan 
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RWQCB – California Regional Water Quality Control Board, Los Angeles Region 



USEPA – United States Environmental Protection Agency 



VES – Vapor Extraction System 
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ATTACHMENT B 
 



TABLE 1 FROM 1993 REQUEST FOR BID FOR GROUNDWATER 
EXTRACTION AND TREATMENT EQUIPMENT 

















Table from Request for Bid for Groundwater Extraction and Treatment Equipment, dated 9 December 1993.
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ATTACHMENT C 
 



TABLE 9 FROM INTERIM STATUS REPORT 1992-1996











Table from Interim Status Report 1992 through 1996, dated 30 December 1997.
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ATTACHMENT D 
 



REPORTS DESCRIBING Z4 WELL GROUNDWATER MONITORING DATA
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ATTACHMENT D 



REPORTS DESCRIBING Z4 WELL GROUNDWATER MONITORING DATA 



TRW Environmental & Safety Lab, 1996.  ”Quarterly Groundwater Monitoring Report for 
October 1995, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., January. 



 Water level readings for wells Z4-1 through Z4-5 collected on 23 October 
1995 listed in Appendix A. 



TRW Environmental & Safety Lab, 1996.  “Quarterly Groundwater Monitoring Report for 
April 1996, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, 
City of Industry, California,” prepared for TRW Inc., May. 



 February 1996 sampling event for wells Z4-1 through Z4-5 mentioned in 
Section 1.3 of report 



 Water level readings for well Z4-3 collected on 25 March 1996 and for 
wells Z4-1 through Z4-5 collected on 13 May 1996 listed in Appendix A 



 Laboratory report with chromium results for wells Z4-1 through Z4-5 
included in Appendix B (wells Z4-1 through Z4-5 were also analyzed for 
volatile organic compounds [VOCs], but the data are not included in the 
laboratory report attached to the report). 



TRW Environmental & Safety Lab, 1996.  “Quarterly Groundwater Monitoring Report for 
July 1996, Former Benchmark Technology Facility, 200 South Turnbull Canyon Road, City 
of Industry, California,” prepared for TRW Inc., September. 



 Water level readings for wells Z4-1 through Z4-5 collected on 8 July 1996 
listed in Appendix A. 



Orion Environmental Inc., 1997.  “Interim Status Report 1992-1996, TRW-Benchmark 
Site, City of Industry, California,” prepared for TRW Inc., 30 December. 



 Section 4.1 mentions groundwater extraction wells, including Z4-1 through 
Z4-5, being developed and sampled at the end of 1995 



 Section 4.4.1 discusses maximum VOC and chromium concentrations in 
samples collected from groundwater extraction wells at system start-up 



 Sections 4.4.3.1 and 4.4.3.2 discuss collecting water levels from the Z4 
wells to monitor drawdown and assess hydraulic capture of the extraction 
system 



 Table 9 shows maximum VOC concentrations for wells Z4-1 through Z4-5 
used as groundwater remediation system design criteria (laboratory reports 
with these data cannot be located) 



 Table 11 shows VOC and chromium results from a 23 February 1996 
sampling event conducted at system start-up 
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 Table 17 shows groundwater level elevation data for wells Z4-1 through 
Z4-5 



 Figure 41 shows a hydrograph for well Z4-4. 



Orion Environmental Inc., 1999.  “1997 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 30 June. 



 Table 16 shows groundwater level elevation data for wells Z4-1 through 
Z4-5. 



Orion Environmental Inc., 1999.  “1998 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 30 December. 



 Table 15 shows groundwater level elevation data for wells Z4-1 through 
Z4-5. 



TRW Inc., 2000.  “Groundwater Monitoring Report, May 2000 Semiannual Event, Former 
Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of Industry, 
California,” August. 



 Water level readings for wells Z4-1 through Z4-5 collected on 8 May 2000 
listed in Appendix A. 



Orion Environmental Inc., 2000.  “1999 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 29 September. 



 Table 14 shows groundwater level elevation data for wells Z4-1 through 
Z4-5. 



Orion Environmental Inc., 2001.  “2000 Status Report, Soil and Groundwater 
Remediation, Former TRW-Benchmark Site, City of Industry, California,” prepared for 
TRW Inc., 16 July. 



 Table 14 shows groundwater level elevation data for wells Z4-1 through 
Z4-5. 



TRW Inc., 2001.  “Groundwater Monitoring Report, May 2001 Semiannual Event, Former 
Benchmark Technology Facility, 200 South Turnbull Canyon Road, City of Industry, 
California,” August. 



 Water level readings for wells Z4-1 through Z4-5 collected on 3 May 2001 
listed in Appendix A. 
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TRW Inc., 2002.  “Annual Groundwater Monitoring and Remediation System Status 
Report, November 2001, Former Benchmark Technology Facility, 200 South Turnbull 
Canyon Road, City of Industry, California,” April. 



 Water level readings for wells Z4-1 through Z4-5 collected on 9 November 
2001 listed in Appendix A. 
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From: Lee, Don
To: Chavira, Raymond
Cc: Bradley.Barquest@utc.com; Parsons, Scott
Subject: draft flyer for Sauder St
Date: Wednesday, June 05, 2013 9:07:03 AM
Attachments: Draft PVOU_Flyer_Well Installation Sauder St_Tt comments 060413 BAB.docx


Ray,
 
Please find attached our comments on the draft flyer.
 
Please call if there are any questions.
 
Thanks
Don
 
Don Lee, PG, CHG | Senior Hydrogeologist


Direct: 949.809.5220 | Main: 949.809.5000 | Cell: 949.351.2192 | Fax: 949.809.5010
don.lee@tetratech.com
 


Tetra Tech
17885 Von Karman Avenue, Suite 500, Irvine, CA 92614-6213 | www.tetratechgeo.com
Complex World, Clear Solutions


PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or
 use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended
 recipient, please notify the sender by replying to this message and then delete it from your system.


 


™
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mailto:rdlee@geotransinc.com
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Installation of a Groundwater Monitoring Well in Yyour Nneighborhood 


On Sauder Street between Millbury and Van Wig Avenues


Approximately Late-Starting Week of June 17, 2013 through late-mid July 2013


On Sauder Street between Millbury and Van Wig Avenues
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[bookmark: _GoBack]The United States Environmental Protection Agency (EPA) will be overseeing installation and samplingtesting of groundwater well on Sauder Street between Millbury Avenue and Van Wig Avenue as part of its continuing effort to clean up groundwater in the San Gabriel Valley.  Field work is scheduled to be performed from approximately mid-June through late-July 2013.  One of the companies responsible for the cleanup, UTC, and its contractor, Tetra Tech, will install and sampletest the wells.  The wells and samplingtesting will provide information that will be used to further support the San Gabriel Valley cleanup efforts. [image: ]


Figure 1: Typical drilling rig
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Figure 2:  Location of planned field work





EPA and Tetra Tech will work to minimize inconveniences to residents and nearby businesses during the work by following the measures below:


· Site work will be limited to weekday hours from approximately from 7:30 a.m. to 5:00 p.m.  No weekend work is planned. 


· Millbury and Van Wig Avenues will remain open to traffic.


· Street parking on Sauder Street will be limited, however, contractors will work to maintain access to all residential driveways.


· Drilling may be noisy at times. Site activities are not expected to interfere with nearby businesses. 


· These activities are not expected to affect utility services to homes and businesses. 


			Planned Dates (Estimated)


			Planned Work 





			Mid- June 2013 


			Utility locating and other preparation activities





			Late- June to /earlylate- July  2013


			Well iInstallation and samplingTesting











Borehole Drilling will include setting up a drilling rig and support equipment, and drilling a 120-inch diameter borehole(s) to a depth of approximately 320 feet.  A geologist will collect soil and groundwater samples.  Waste soil and water from the drilling will be temporarily stored in covered bins and tanks, respectively.


Well Installation: After drilling, the well(s) will be installed and sampled and a metal cap will be placed on top of the well to seal and protect the well.  The well will be installed in the street 


                                                                                   Figure 2:  Location of planned field work





Questions? Concerns? 





Please contact EPA’s Project Manager, Raymond Chavira, at 415-947-4218 with questions or concerns prior to calling the City or County, or you can also contact CH2M Hill’s Community Involvement Specialist, Rosa Esquivel, at (714) 435-6394; or leave a message at EPA’s toll-free number: (800) 231-3075.
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Unidad Operable Puente Valley 
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Instalación y Toma de Pruebas de Pozos del Agua Subterránea 


13811 Amar Road (Lote baldío), La Puente  - abril a mayo de 2013 [image: gradient]


La Agencia de Protección Ambiental (EPA) de los Estados Unidos estará supervisando la instalación y pruebas de pozos agua subterránea en una propiedad actualmente vacante situada entre las calles Sunkist Drive y Amar Road, como parte del esfuerzo continuo de limpiar el agua subterránea en el Valle de San Gabriel. El trabajo de campo está programado a comenzar a mediados de marzo a mayo de 2013. Una de las empresas responsables de la limpieza que es UTC y sus contratistas instalarán y llevarán a cabo las pruebas de los pozos. Los pozos y las pruebas proporcionarán información que será utilizada para apoyar los esfuerzos de limpieza en el Valle de San Gabriel.[image: ]


Figura 1: Típica instalación de pozos
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Figura 2: Ubicación del trabajo planeado


 








La EPA y Tetra Tech  harán todo lo posible para disminuir inconveniencias a los residentes y negocios cercanos durante el trabajo tomando las siguientes medidas:





· El trabajo del sitio se limitará a horario laboral de 7:30 am a 5:00 pm aproximadamente. No se ha programado trabajo para los fines de semana. 


· Las calles Sunkist Drive y Amar Road permanecerán abiertas al tráfico, y no se verá afectado el estacionamiento. 


· No se espera que las actividades de construcción interfieran con los negocios cercanos. 


· Estas actividades de trabajo no afectarán el servicio de agua a hogares y/o a negocios. 


			Fechas previstas (estimado)


			Trabajo previsto





			A finales de marzo


			Ubicación de servicios de utilidades y otras actividades de preparación. 





			Abril y mayo del 2013


			Instalación de pozos y pruebas














Perforación de pozos incluye el montaje de una plataforma de perforación y el equipo de apoyo, después la perforación de uno o dos pozos pequeños a una profundidad de aproximadamente 270 pies. Un geólogo recogerá muestras de suelo y agua subterránea de la perforación. Después de la perforación, se instalarán y se tomarán muestras de los pozos y se pondrá una tapa de acero en los pozos para sellar y proteger el pozo. 


Pruebas incluirá echar agua limpia en el pozo y monitorear la respuesta de otros pozos cercanos. 


La información de las pruebas de estos pozos en parte será utilizada para completar el diseño de ingeniería de la planta de tratamiento en esta ubicación. La EPA notificará a la comunidad antes de la construcción la cual está prevista a comenzar a finales del otoño del 2013.








¿Preguntas o Preocupaciones?


Si tiene alguna pregunta o preocupación, por favor póngase en contacto con el Gerente de Proyecto de la EPA, Raymond Chavira, al 415-947-4218, antes de llamar a la ciudad o el Condado, o también puede contactar a la Especialista de Participación Comunitaria Rosa Esquivel (CH2MHILL) llamando al (714) 435-6394; o deje un mensaje al número gratuito de la EPA en él: (1-800) 231-3075.


Traducido al español en la parte posterior
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